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NEW BOOKS OF SCIENTIFIC INTEREST 


Remembering. F.C. Barruert. x +317 pp. LIllus- 
trated. $5.00. The Macmillan Company. 


A study in experimental and social psychology con- 
cerned with how and why people remember, tracing 
the differences between immediate and long-distance 
memory, and demonstrating the psychological condi- 
tions which contribute to the growth of conventions. 


Readings in Educational Sociology, Volume I. 
Edited by George PAYNE. xvi+376 pp. $3.00. 
Prentice-Hall, Inc. 


A collection of articles on Educational Sociology by 
many representative authors, designed to give the 
student and teacher a broad outlook and sound basis 
of thought on which to build a socio-scientific ap- 
proach to the study of education. 





The Advance of Medicine. Lorp MOYNIHAN. 64 
pp. $1.00. Clarendon Press, Oxford. 


A copy of the Romanes Lecture delivered by Lord 
Moynihan, President of the Royal College of Surgeons 
of England, discussing the progress of medicine from 
the time of Hippocrates to the involved aspect it pre- 
sents to-day. 

Biology. H. Munro Fox. xiv+344 pp. Iilus- 
trated. $1.75. The Macmillan Company. 





An introduction to the study of life, so written as 
to fulfill the requirements of a high school text book 
on biology, but also with an effort to present the sub- 
ject in a manner interesting to the casual reader. 


Fads and Quackery in Healing. Morris FISHBEIN. 
x +384 pp. $3.50. Covici, Friede. 





An analysis of the foibles of healing cults, with 
essays on various other peculiar notions in the health 
field, tracing quackery from earliest times to such 
master minds as exploit public weaknesses today by 


mail and radio. 

Character in Human Relations. Hvuen Harts- 
HORNE. xiv+367 pp. $2.50. Charles Seribner’s 
Sons. 





A discussion of the nature of character and an ap- 
praisal of the means by which educators have tried to 
cultivate it in youth, with the author’s proposals for 
future educational procedure in character building. 


Lying and Its Detection. Jonn A. LARSON. xxii+ 
453 pp. Illustrated. $5.00. University of Chicago 
Press. 





A study of deception and deception tests, combining 
scientific research with the possibilities of practical 
application, in an effort to devise a technique to de- 
termine whether or not a man is telling the truth. 


World Economic Survey. 327 pp. Illustrated. 


$1.25. World Peace Foundation. 


A book issued by the League of Nations discuss- 
ing the fall in prices, the shrinkage in international 
trade, difficulties in balancing international accounts, 
changes in banking structure and policy, wages and 
unemployment, public finance and commercial policy. 





Electricity and Magnetism. Norman E. GILBERT. 


xvi+548 pp. Illustrated. $4.50. The Macmillan 
Company. 

An outline and guide to the study of electricity and 
magnetism, using as illustrations applications to en- 
gineering and to appliances in common use. Problems 


are included in the text as examples of the principles 
discussed. 


The Philosophy of Physical Realism. Roy Woop 


SELLARS. xiv+487 pp. $4.00. The Maemillan 
Company. 





A discussion of the fundamentals of philosophy. 
The author describes it in part as “a development 
and defense of physical realism; and this against 
idealism, whether subject or objective, and against 
positivism, whether pragmatic or logical.” 


Community Hygiene. FRANKLIN SmiILey and 
ADRIAN G. GOULD. x+350 pp. Illustrated. $2.00. 
The Macmillan Company. 





Facts concerning the promotion and safeguarding 
of public health which the authors feel that every 
college student should know in order to make him a 
worthy citizen of his community in after life. 
Fundamentals in Physical Education. Rurx B. 


GLassow. vii+143 pp. Illustrated. $1.75. Lea 
and Febiger. 





This work offers material for a course in physical 
education for high school girls and first year college 
women. The author presents the knowledge of the 
fundamentals and of certain skills that each student 
should possess. 





Planning and Building the City of Washington. 
Edited by Freperick H. NEWELL. xvii +258 pp. 
Illustrated. $2.00. Ransdell Inc. 


An account of the planning and construction of the 
city of Washington, D. C., described and illustrated 
by architects and engineers who have helped in its 
designing and development. Published by the Wash- 
ington Society of Engineers. 


The Gold-Headed Cane. WILLIAM MACMICHAEL. 
xxxi+223 pp. Illustrated. $3.50. Froben Press. 


A new edition, edited by Herbert 8S. Robinson, of 
the story of the gold-headed cane, which was carried 
by five different doc* rs on their daily rounds, and 
was finally presented to the New College of Physicians 
in 1825. 





oe ees ee oe 


as 








- 








THE SCIENTIFIC MONTHLY—ADVERTISEMENTS 











Syllabus of Medical History 


VICTOR ROBINSON, M.D. 


Prof ssor of History of Medicine 
Temple University School of Medicine 
Philade lphia 


© The only work of its kind inh ali language dO specimen questions and answers 

from the author’s course in medical history, from primitive trepanation to 
| modern biology ; a specimen essay on Duchenne of Boulogne, the sea-captain’s 
son who sailed to unmapped ports in neurology; and a specimen chronology 


on Goiter, from the earliest times to the twentieth century. 





@ Illustrated with a frontispiece in colors of Imhotep, the Egyptian god of 


Se es os 


medicine ; and many half-tones of Stone-Age and Egyptian medicine, such as 


the limestone statuette of a paleolithic woman, dating back 22,000 B.C.; a 


pregnant woman carved on a fragment of reindeer bone; the first case of 


= 


. infantile paralysis; first picture of tuberculosis; primitive surgical instru 
ments; instruments and jars for mummification; prehistoric amulets; ver 


brae containing arrow-heads of flint and of metal: various diseases diagnosed 


- 


in prehistoric bones. | 


@ Also a complete Photostatic Reproduction of the first treatise on Asthma, 
written by Jacobus Sylvius in 1545. 


@ To introduce this indispensable work in all schools teaching the history of 
medicine, the publishers have priced the ‘‘Syllabus of Medical History’’ as 
low as possible. 


Attractively bound in Brown Cloth, 27 illustrations, Indexed, One Dollar 


FROBEN PRESS INC., 12 Mount Morris "ark West, New York, N. Y. 
I enclose $1.00. Please send me postpaid, one copy of 
SYLUABUS OF MEDICAL HIsToRY, by Victor Robinson 


Name 


Address 


City State 
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RECENT BOOKS OF SCIENTIFIC INTEREST 


The Development of Physiological Chemistry in 
the United States. Russet, H. CHITTTENDEN. 
27 pp. $4.50. Chemical Catalog Company. 

The purpose of this book is to show something of 
the growth and development of physiological chem 
istry in this country during the past half century. 
The volume is one in the American Chemical Society 


Monograph Series 


The Natural Sciences. BERNHARD BAVINK. Trans 
lated from the 4th German edition. xiii+683 pp 


$7.50. Century Company. 


This translation of a German classic is an introduc 
tion to the scientific philosophy of to-day. With a 
philosophical approach it covers physics, chemistry 
geology, astronomy and biology, including the natural 


history of man 


A Survey Course in General Biology. JAMEs G. 
NEEDHAM. vii+376 pp. Illustrated. $4.00. The 


Comstock Publishing Company. 


This is an introductory course intended primarily 
for students not specializing in biology. The author 
has endeavored to describe some of the things one 
should know in order to understand his own relations 
with the world of life. 


The Fragrant Path. Louise B. WiupER. xv +407 


pp. $3.00. The Macmillan Company. 


A book about sweet-scented flowers and leaves for 
the connoisseur in gardening. The author describes 
her seasonal experiences with the sweetly odorous 
vegetation in her own garden, and includes a descrip- 
tive list of fragrant plants. 


Books previously announced will be given 


The Fundamentals of Learning. Epwarp L 
THORNDIKE. x+638 pp. Teachers College, Colum 
bia University. 

This volume concerns itself with the fundamental 
facts of learning, whereby a situation which first 
evokes response A later evokes response B, different 
from A. The author is director of the Institute of 


Educational Research at Columbia University. 


Fundamentals of Biology. ArtrHur W. Havwpt. 


x+403 pp. 277 figures. $3.00. Second edition 


MeGraw-Hill Book Company 


fhis book is intended to serve as a basis for an ori 
entation course—to give a broad perspective of the 
vast field of modern biology. The objectives of the 


book are cultural rather than technical. 


Principles of Genetics. EpmMuND W. SrInnorr and 
L. ©. Dunn. Second Edition xvi + 44] pp. 168 
figures. $3.50. MeGraw-Hill Book Company. 


A text-book of genetics for the college student cover 
ing the most recent advances in the subject as well as 
the standard material. Many theoretical and practical 
problems for each chapter and an appendix on biomet 
ric methods are included. 


Nature Rambles: Autumn. OLiver P. MEpsGER. 
viii + 160 pp. Illustrated. $2.00. Frederick Warn 
and Company. 


In this “introduction to country-lore,”’ a naturalist 
takes his companions on a ramble through the coun- 
tryside, and describes some of the common birds, 
flowers and insects found along the roadside, in the 
ee and by the river. Sixteen of the plates are in 
color, 


space six times on this page for $12.00 
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fornia at Los Angeles, 


organization of material. 


AMERICAN SOCIAL 
PSYCHOLOGY 


Its Origins, Development, and European 
Background 


By Fay Berger Karpf, Lecturer in 
the Graduate School for Jewish Social 
Work, N. Y. McGraw-Hill Publications 
in Sociology. 461 pages, 6x 9, $3.50. 


This book presents the development of 
American social psychology and its prob 
lems from the standpoint of the back 
ground of European thought. Dr. Karpf 
brings together the threads of the various 
movements and their leaders in such a 
way as to reveal the present-day trend 
toward research and investigation, toward 
an interest in method, and toward tl 
development of relevant techniques an 
procedures. 


330 West 42nd Street 





sity of California at Los 
Assistant Professor of Psychology, University of Cal 
McGraw-Hill Publicat 
Psychology. 


| 490 pages, 5" x 8, illustrated. 


| 

This authoritative survey of the entire field of modern psychology 

written in an easy, lucid style, from an unprejudiced, eclectic viewpoint 

The lack of bias has permitted the inclusion of distantly related phases « 
psychology, resulting in a complete picture of the science as it is toda) 


ADVERTISEMENTS 





Announcine— 


a new elementary text 


PSYCHOLOGY 


By Shepherd I. Franz, Professor of Psychology, Unive: 
Angeles, and Kate Gordon 


e 


$2.50 


‘ 


| The student’s interest is stiaulated by a wealth of illustrative materia 
and by practical and functional modes of approach to the various topics 


Unusual clarity of presentation has been achieved by a unified, close-knit 


Other Recent Books 


AN ELEMENTARY 
PSYCHOLOGY OF THE 
ABNORMAL 


By W. B. Pillsbury, Chair: 
Department of Psychology, U: rsity 
Michigan UcGCraw-Hill Publications i 
Psychology. 375 pages, 5'. x8, Il- 
lustrated. $3.00. 


\ comprehensive, unbiased treatment 
the main facts concerning the departures 


from the healthy mental life and how the 
interpretation of these facts has influ 
enced the appreciation of the norma 
mind. The book is unusually broad 


scope, discussing the subject from tl 
historical approach and ranging from th: 
simpler concepts to the modern syste 


of Freud, Jung and Adler 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


New York 
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LEADERS IN EDUCA. iON 


A BIOGRAPHICAL DIRECTORY 


Edited by J. MCKEEN CATTELL 


The BrograpnicaL Directory or LeADERS IN Epucation will take a place among 
the most important works of reference. Material for the book has been in course of 
collection for a number of years along the lines of the BiograpnicaL Direcrory or 
AMERICAN MEN OF SCIENCE, which in successive editions has been a standard work for 
twenty-five years. The two directories are under the same editorship, as are also Science 
and School and Society, weekly journals, the former of which since 1895, the latter since 
1915, have maintained the highest position in the fields of science and of education 


The BrograruicaL Directory or LEADERS IN EpUCATION contains biographies of over 
11,000 of those in America who have done the most to advance education, whether by teach 
ing, writing, research or administration, a careful selection from the million educational 
workers of the United States and Canada. They are those to whom daily reference is made 
in the press, from whom all positions of importance are filled. It is a work essential to all 
who have relations with those engaged in educational work necessary to every reference 


ibrary. 


LEADERS IN Epucation, like School and Society, aims to bring unity and common 
iterest into educational work, covering the fieid from the nursery school and before to 
the university and after, including libraries, museums and social agencies as important 


factors in edueation. Like American Men of Science, it is more than a compilation; it 1s 


a contribution to the advancement of education 


Not only on the editorial! side but also in mechanical production, the book Ihalh- 


tains the standards of American Men of Science, being well printed and well bound. a 


book satisfactory for any student or any library to own, to show and to use. 
Over 1,000 pages Over 11,000 biographies Price, $10.00 


THE SCIENCE PRESS 


GRAND CENTRAL TERMINAL, NEW YORK, N. Y. LANCASTER, PA. 


To THE SCIENCE PRESS 
Lancaster, Pennsylvania 
Please send the BIOGRAPHICAL DIRECTORY OF LEADERS IN 
EDUCATION for which ten dollars will be re mitted. 


Name 


Addre SS 


ta 





~~ 











THE SCIENTIFIC MONTHLY—ADVERTISEMENTS 


A Check List of Oxford Books 
for the Science Library 


THE GREAT PHYSICIAN: A Life of Sir William Osler, by Edith 
Gittings Reid. One of the outstanding biographies of recent 
years. $3.50 
THE LIFE OF SIR WILLIAM OSLER, by Harvey Cushing. This 
will remain the definitive *‘ Life’’ for some time to come. 2 vols 


$12.50 


SHORT HISTORY OF MEDICINE, by Charles Singer. A fres| 
thoughtful, and interesting book which serves as an ideal intro 
duction to the history of medicine. $3.50 


MAKERS OF CHEMISTRY, by Eric John Holmyard. Both t! 
specialist and the general reader will find this volume fascinat 
ing reading. $2.50 

MAKERS OF SCIENCE: MATHEMATICS, PHYSICS, ASTRON 
OMY, by Ivor B. Hart. The history of three closely related 
sciences, admirably presented. $2.00 

MAKERS OF SCIENCE: ELECTRICITY AND MAGNETISM, by 
D. M. Turner. Uniform with the above two volumes $2.50 


VOYAGE OF A NATURALIST, by Charles Darwin. This remark 
able record of travel and exploration is a noteworthy addition 
to the World’s Classics. £360. Complete list on request 


» st) 


THE CONQUEST OF THE AIR: An Historical Survey, by C. L. M 
Brown. <A compact survey of the history of aircraft fron 
man’s first attempt to conquer the air. One of the popula 
World’s Manuals (complete list on request $1.00 


ELEMENTARY APPLIED AERODYNAMICS, by T. G. Whitlock 
Recently published and written .o fill the gap between popular 
non-technical books on aeronautics and advanced mathematica! 


i? a 
Pe) 


works on aerodynamics. 


ELEMENTARY AERONAUTICAL SCIENCE, by L. B. Hart an 


W. Laidler. A thorough-going text demanding only a know! 
edge of elementary algebra and trigonometry $2.50 


SCIENCE IN EDUCATION: Its Aims and Methods, by H. H 
Cawthorne. A distinguisiied, common sense, and timely book 
for all those interested m educational method $2.00 


Send your name and address if you wish to receive a copy of ou 
seve nee catalogue and to be placed on our mating lists. Please indi 
cate the particular fields in which wou are interested 


OXFORD UNIVERSITY PRESS 
114 FIFTH AVENUE NEW YORK 
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A Series of Primers on the History of Medicine 
Edited by E. B. KRUMBHAAR 


“Tuis series of primers, which presents a concise and readable history of medicine, has been de- 


signed upon lines unique in the fact that eac h booklet discusses a particular phase 
Journal of Iowa State Medical Society 


in its entirety and yet remains of pocket size.” 


of medical history 


PUBLISHED TO DATE 


THE BEGINNINGS: EGYPT & ASSYRIA 
Warren R. D..wson 
12mo, cloth, 86 pages $1.50 net 


MEDICINE IN THE SBRITISH ISLES 


ANATOMY 
GeorGce W. Corner 
12mo, cloth, 97 pages. $1 


INTERNAL MEDICINE 


50 net 


Sir D’Arcy Power 


Iz2mo, cloth, 94 pages. 


PHYSIOLOGY 
Joun F. FutTon 


12mo, cloth, 157 pages, 7 illus. $1.50 net 


PHYSICAL THERAPY 
Joun S. CouLTer 
12mo, cloth, 


DERMATOLOGY 

By W. A. Pusey 
MEDIEVAL MEDICINE 

By Davip R1igsMAN 
PATHOLOGY 

By E. B. KRUMBHAAR 
OPHTHALMOLOGY 

By Burton S. CHANCE 
GREEK & ROMAN 
MEDICINE 

By Jon R. OLIVER 
BACTERIOLOGY 

By Witt1am W. Forp 


Other 


159 pages, 15 illus., $1.50 net 


Srr Humpury ROLLESTON 


. 1.50 net 


12mo, cloth, 95 pages . 


$1.50 net 


ITALIAN MEDICINE 


ARTURO CASTIGLIONI 


12mo, cloth, 100 pages, illus. 


$1.50 net 


MEDICINE AMONG THE AMERICAN 
INDIANS. Eric Stron: 


IN PREPARATION 


GERMAN MEDICINE 

By WiLtiAM HaBERLING 
SURGERY 

By Samuet C. Harvey 
ORTHOPEDICS 

By R. Prato SCHWARTZ 
FRENCH MEDICINE 

By LaiGnet LEVASTINE 
NEUROLOGY 

By Henry VIETS 
AMERICAN SCHOOLS 
OF MEDICINE 

By C. F. PAINTER 


12mo, cloth, 154 pages, 17 illus., $1.50 net 


CANADA 

By Wituiam B. Howey 
CHINESE MEDICINE 

By W. R. Morss 
PSYCHIATRY 

By Cuaries W. Burr 
PEDIATRICS 

By Isaac A. ABT 
NUTRITION 

By GraHaM Lusk 


TUBERCULOSIS 
By GeraLtp WEBB 


Volumes to be Announced. Each Volume Complete in Itself and Sold Separately 


PAUL B. HOEBER, IXS PUBLISHERS ¢ 76 FIFTH AVE: N.Y. 


Publishers of The American Journal of Surgery; Annals of Medical History; Annals of Roentgenology, etc. 
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CARNEGIE INSTITUTION 
OF WASHINGTON 


is a research organization working in many 
fields. Its monographic publications are 
placed in the principal libraries of the 
world. Copies can be purchased at reason- 
able prices. 


These publications comprise studies in the 
following fields: 


Archaeology History 
Anthropology Literature 
Astronomy Mathematics 
Biology Nutrition 
Botany Palaeontology 
Chemistry Palaeography 
Ecology Philology 
Economics Physics 
Embryology Terrestrial Magnetism 
Genetics Zoology 
Geology 


Descriptive lists and prices may be ob- 
tained by addressing: 


CARNEGIE INSTITUTION OF WASHINGTON 


WASHINGTON, D. C. 

















The 
Biological Bulletin 


Announces the publication 
of an Index 


CovEeRING VoLUMEs 1—60 or THE Bio- 
LOGICAL BULLETIN AND VOLUMES 1 
AND 2 OF THE ZOOLOGICAL BULLETIN. 
This Index includes an alphabetical 
list of authors, with the titles of their 
papers, and a classified index of sub- 
jects. 

As the volumes of the Biological Bul- 
letin have contained no indexes prior 
to 1930, this Index should add greatly 
to the general convenience and useful- 
ness of the volumes published during 
the last thirty-three years. 

As THE EpITIoN Is LIMITED, it is ad- 
visable to mail subscriptions early. 
THe Price or THE INDEX is $4.00 
postpaid. Orders should be addressed 
to the Marine Biological Laboratory, 


Woods Hole, Mass. 


Just Published 


The Relativity Theory 
Simplified 
And the Formative Period 
of Its Inventor 


By MAX TALMEY, M.D 
the boyhood friend of 
Professor Einstein 


With an Introduction 


by Professor George B. Peg: 


of Columbia Universit 


$1.50 


N amazingly clear and interesting 
planation of Professor Einstein’s work, 
making the relativity theory intelligible 


non specialists 4 book for all se who 
+ +} 


wish to gain an insight into is epocl 


making theory 


Professor Pegram says about this book: 


“What book should one read to attain an unde: 
standing of the relativity theory? This 
volume is by a layman, a well trained amateur 
who came at his clear understanding of the 
Einstein theories because of his unique 
personal connection with Albert Einstein 

boy 


“But what is of still more importance to th 
reader, the author writes as a teacher gifted in 
logical but simple exposition He leads the 
reader through the subject by those paths, some 
of his own making, that he has himself found 
straightest and easiest. While this book is for 
laymen to read and understand, it will be non 
the less useful tc students of physics and to 
teachers of the suoeject.” 


FALCON PRESS 














SPECIAL ORDER BLANK 





Falcon Press, Inc. 
1451 Broadway, New York, N. Y. 


You may send a copy of Talmey’s RELA- | 
TIVITY THEORY SIMPLIFIED ($1.56). I 


will honor your invoice promptly upon receipt | 
Signed . 
Address . | 


(S. M. 1-1-33) 
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Making the telephone MORE 
VALUABLE to more people 


The constant purpose of the Bell System is to 
make the telephone worth more and more to all 
who use it. To that end eight helpful ways to in- 
crease the usefulness of the telephone in your 
home or office are listed below. . . . Some of these 
you may know. Others may come as a welcome 
surprise—as something you often have wished 
for without knowing it is so readily available. 


Extension Telephones. A great convenience 
in bedroom, kitchen and living-room. Make stair 
climbing unnecessary. Improve business efficiency 
in the office. Save many steps every day. 
Hand Telephones. Modern. Distinctive in 
appearance. An attractive addition to any room. 
Leave one hand free to take notes while tele- 
phoning. 

Portable Telephones. Plug in the wall like 
a lamp. May be moved from one room to an- 
other as needed. 

Individual Lines. Cost little more than 
party line service. Assure additional privacy. 
Your line is “busy” only when you use it. 


Intercommunicating Facilities. Pro- 
vide for making calls from one part of the 
home or office to another or transferring of 
incoming calls without the aid of the central 
office operator. Save time and steps and lead 
to a quiet, smooth-running establishment. 


Additional Bell Signals. For use in 
noisy locations or where it is necessary t 
summon people from a distance to answer 
the telephone. 
Additional Directory Listings. Enable 
friends to locate you even though the telephone 
is in the name of husband, brother or sister, or 
another relative. In addition to the firm’s name, 
your own can be shown. Direct business to you. 
The cost is smail. 


Telephone Planning. The telephone com- 
pany in your city will gladly assist you in plan- 
ning the most convenient telephone facilities for 
your home or office. The services of telephone 
experts are at your disposal. 





Call the Business Office of your Bell Telephone Coin >any 


for full information about any of the services listed above 
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The Scientific Work of the Government of the 
United States 


INTRODUCTION TO A SERIES OF ARTICLES ON THE RESEARCH 
ACTIVITIES OF THE FEDERAL GOVERNMENT 


THE WHITE HOUSE 


WASHINGTON 


The insatiable curiosity of the human mind to probe 
the mysteries of Nature through scientiiic research into 
the operation of natural laws has resulted in such wealth 
of new inventions and new products, so satisiying to 
material needs of the people, that the world is irrevocably 
committed to an eternal quest of further truth, with 
certainty of endless and ever more rapid change as new 
knowledge is translated into new conveniences and comforts. 
The social relations of mankind have already been altered 
by these changes beyond the utmost imagination of our 
forefathers, Further and more revolutionary changes will 


be wrought. 


As government is the art of social relations under 
recognized authorities set up by the will of the people, any 
change wrought by scientific advance quickly produces new 
problems of government. The Federal Government itself 
long ago sensed the potentialities of science when it gave 
official status to the Smithsonian Institution. From that 
pioneer body has flowed a stimulation to scientific research 
of the most valuable character, both directly in its own 
discoveries and indirectly through its leadership and inspira- 
tion of private institutions. Science is also recognized 
and encouraged by the Federal Government in the researches 
of the Department of Agriculture in biology, entomology, and 
other fields; and similarly in other Departments which promote 
research. Thus the Government still does, and increasingly 
should, lead the way by example toward the discovery of new 
knowledge to free mankind from ignorance, superstition, need- 
less fears and poverty. Nor should it be unremarked that a 
spiritual value accrues in all this labor, for science requires 
a degree of unselfishness and devotion which calls out the 
finest qualities of the human spirit, and, since its goal is 
truth, the noblest aspirations of mankind. pw 


November 28, 1932. 
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RESEARCH IN THE UNITED STATES DEPART 
MENT OF AGRICULTURE 


By ARTHUR M. HYDE 


SECRETARY OF 
Tue United States Department of 
Agriculture is an organic whole. It is 


not a loose bundle of unrelated activi- 


ties. However unlike one another some 
of the parts may appear there is a 
volden thread which binds them to 


gether. 

Research is not merely the biggest job 
the department has—it is the foundation 
of all its other jobs. 
this department, coupled 
knowledge from institutions in all parts 
of the world, figures in everything the 
department undertakes. 
miss this fact in glancing over the list 
of the department’s activities. 


Research done in 


with new 


One may easily 


In an- 
nual financial statements, for example, 
the duties are divided into six general 
(1) research ; (2 
information; (3) the eradication or con- 
trol of plant and animal diseases and 
activities, 


classes : ) extension and 


service 


pests; (4) such as 
weather and crop reporting; (5) the 
administration of regulatory laws; and 


(6) road eonstruction. This classifica- 
tion, though convenient for certain pur- 
poses, implies that research is only one 
among many equally important fune- 
tions. Actually the research is primary. 
It is the keystone of the structure. 

The foregoing classification of fune- 
tions does not reflect an actual separa- 
tion of tasks into water-tight compart- 
ments. It merely marks boundaries, not 
so much in the work itself, as in our way 
of conceiving the work. No sharp line 
can be drawn, for example, between re- 
search and extension. Research results 
have to be popularly presented before 
they can be usefully extended. Hence 
the extension work begins in the research 
laboratory, which furnishes the neces- 
sary educational material in a usable 


AGRICULTURI 
form. We classify weather and crop 
reporting as service activities vet they 
are very largely research Jobs. So is the 
eradication or control of animal and 
plant pests Eradication campaigns 
would get nowhere without § scient 
knowledge. 

Research bulks large in the adminis 
tration of regulatory laws. The Food 
and Drug Law, for instance, forbids th 


but 


Ssclel 


sale of adulterated food and drugs 
it could be 


tific analy Ses and standards and researt 


not enforeed without 
to perfect means of detecting adultera 
tion. 
for road construction ¢ 
This 


revolut lonary 


Expenditures by the departmen 
ver highway r 
pro 


improvements I 


search as well. research hi; 
dueed 


highway design. 


iS 


In the succeeding articles of this series 
those in charge of research in the depart 


ment will describe their projects and 
problems in some detail | shall not 
attempt in any way to anticipate these 
writers. Something, however, should be 


said here about the origin and growth of 
federal 
and about the resulting 


research in agricultural science 
benefits 


It was recognized long ago thi ag! 


cultural research is logically a public 
function. This is because few individ 
uals or even corporations have the scier 
tific motive, the public spirit, the mon 


or the economic incentive to do it thor 


oughly. As a private enterprise it gen 


erally does not pay, since the benefits 


can not be monopolized but must be 
shared with the community Publicly 
conducted, however, it pays large re 
turns. In fact, it is one of the greatest 


sources of private and national wealth 
Early in our history Congress stated 
the research principle which has ever 
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since guided the department. In 1839 
Congress appropriated $1,000 ‘‘for col- 
lecting and distributing seeds, prosecut- 
ing agricultural investigations, and pro 
curing agricultural statisties,’’ and when 
the organic act creating the United 
States Department of Agriculture was 
passed in 1862, Congress directed the 
institution ‘‘to acquire and diffuse use- 
ful information on subjects connected 
with agriculture in the most general and 
With this prin- 
ciple the country has never quarreled. 


comprehensive sense.”’ 


Occasionally, 
tioned the manner in which the prin- 
ciple has been applied. It is raising 
There 
is a tendency to judge the worth of fed 
eral agricultural research by the prevail- 
ing condition of Since 
farmers are not 


however, it has ques- 
some questions on this point now. 


agricu.cure. 
making money it is 
charged that research does not serve 
their interests directly. One might as 
well say that an army should drop its 
weapons whenever the battle goes against 
it. 

Agricultural science is more valuable 
to farmers now than at any other time. 
It reduces their cost of production, 
strengthens their competitive position in 
the world’s markets, and lays a founda- 
tion for aggressive action to regain pros- 
perity. The unthinking say research 
should be dropped in times of depres- 
sion, and technical progress with it, 


because science and technique cause 


overproduction. This is a very danger- 
ous fallacy. It does not necessarily fol- 
low when science shows how to grow two 
blades of grass where one grew before 
that two blades should be grown. If 
the market is poor it is better to grow 
one blade at half the previous cost. 
Broadly considered, agricultural science 
facilitates control of the volume as well 
as of the cost of production. 

Federal research in agricultural sci- 
ence has of course grown enormously 
since the country first recognized it as a 
proper governmental activity, and the 
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question whether the tree has been Kept 
to the right 
branched in the right directions is en 
tirely legitimate. I 


size and shape and has 


believe we may 
answer yes. The research 8) stem devel 
oped not from any preconceived pl: 
but gradually 
keenly felt 
wants; 


under the stimulus o 
agricultural and nationa 
hence it is not a mechanical 
creation but a living organism, evol\ 
ing structurally and functionally in 
adaptation to its constantly changing 
environment. Thus in 1884 Congress 
appropriated money for the study and 


eradication of contagious pleuro-pneu 
monia, which had caused serious losses 
among live stock and prompted foreign 
countries to exclude animals from this 
country. The disease was investigated 
and stamped out and the export trad 
restored. This is a typical example ot 
the way in which specific research pro) 
ects in the department develop. Usuall: 
some situation demanding action gives 
the initial stimulus. 


c 


Concerning the test of results, | have 
no space to speak in detail There is 
abundant evidence as to its substantial 
and many-sided character. Later arti 
eles in this series will furnish particu 
lars. But I want to eall attention to the 


‘oagnit 
PSU! 


fact that we can not measu 
in dollars and cents. It is too widely 
diffused and too complex for any sucl 


accounting. On each occasion when it 


+ 


has appeared in the United States th 
department has eradicated  f: and 
mouth disease of cattle. What is the 
eash value of that achievement We 


can merely guess how much damage the 


‘ 


disease would have caused had 1 gained 
a foothold. 

What is the value of hog-cholera con 
trol, of the increasing eradication of 
bovine tuberculosis, of the apparent ex 
termination of the Mediterranean fruit 
fly, of soil chemistry and soil surveys, 
of plant-disease prevention? It is liter- 
ally incalculable, yet at the same time 
real and tangible. 
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The worth of federal research in agri 
cultural science can not be measured in 
profits or even in exact degrees of agri 
cultural advancement. Its benefits do 
not go exclusively to any group but 
become diffused throughout the ecom- 
munity. Agricultural science developed 
in the department enters the general 
stream of science to stimulate and nour 
ish the whole culture of mankind. 

Let me give just two examples of 
fruitful research in the department: 

Splenetic cattie, 
known as Texas fever, devastated the 


fever in formerly 
herds of Southern stockmen for decades 
It gave foreign countries a reason for 
excluding 
products. It was the greatest obstacle 
to the Southern live-stock industry. Re 


American cattle and eattle 


search in the Bureau of Animal Industry 
from 1888 to 1893 resulied in an epoch 
It demonstrated that 
a microorganism found in the blood of 


making discovery. 


cattle affected with Texas fever was the 
actual cause of the disease and that the 
cattle tick is the means whereby the dis 
ease is transmitted. This was the first 
demonstration that a microbial diseas 
can be transmitted exclusively through 
the agency of an intermediate host or 
carrier. Tick eradication work followed, 
with gradual suppression of the disease 
But that result, though immensely im 
portant, was a mere detail compared 
with the vast significance of the disco, 
ery, which ranks among the great 
achievements of medical science It led 
to the knowledge that such diseases as 
yellow fever, malaria, typhus fever, 
African sleeping sickness, Rocky Moun 
tain fever and other maladies are carried 
through an intermediate host. It made 
possible the control of yellow fever in 
the Panama. Canal Zone. 

Sometimes research in the department 
anticipates the way to combat a plant 


disease. A brilliant modern example is 


the restoration of the sugar-cane indus- 
try in Louisiana, which not many years 
ago was threatened with extinction by 
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mosaic disease. It had been demon- 
strated many years previously that re 
sistanee to disease and also to climatic 


conditions is a genetic character that 


may be bred into or out of plants. 
Mosaic disease was discovered in 1919 in 
a small part of the sugar-cane area in 
eastern Louisiana It spread rapidly 


through that state and into other sugal 


cane growling states Great areas oO! 
cane lands passed out of cultivation 
sugar mills remained idle; and tl 
sugar-cane industry faced collapse 


Mosaic disease can not yet’ be cured 
because its nature is unknown 


ingly the department undertook to d 


velop resistant varieties It imported 
strains known to be tolerant of the 
mosaic disease. These Varieties, propa 


gated from cuttings, were planted 
1928 on 135,000 acres in Louisiana. |! 


1929 the acreage planted I Suvar-cane 
compared favorably with the acreag 
grown before the appearanc | 


mosaic disease. 
Research in the department, thou 


not carried on exclusively for the benefit 


naturally interests farmers 


more than any other group. It discovers 


of tarmers. 


short cuts to the knowledge required i) 
adapting agriculture to changing cond 
tions. In a stable situation experien 
alone would eventually perfect an ad 
quate technique. But no situation is 
stable. In a rapidly changing situation 


like that with which farmers have now 
to deal, blind groping is too slow and 
costly a method of initiating ne« 
modifications in farm practices Re 
search, through observation and exper! 
ment under controlled conditions, estab 
lishes principles which lessen the risk of 
experimentation. Since experimentation 
is obligatory, whatever helps to give it 
purpose and direction reduces farm ex 
penses as definitely and tangibly as a 
new machine or a higher yielding crop. 


4 


In other words, research is the farmer’s 





best ruide to the avoidance cf useless 


struggles. 
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THE DEVELOPMENT OF AGRICULTURAL 
RESEARCH AND EDUCATION UNDER 
THE FEDERAL GOVERNMENT 


By Dr. A. F. WOODS 


DIRECTOR OF SCIENTIFIC WORK, UNITI 


ONE of the most valuable fruits of the 
Renaissance was a realization that edu- 
cation must deal more with reality and 
the application of knowledge to the prob- 
Many schools 


Mod 


ern science had its birth in this idea of 


lems of every-day life. 
were established with this in view 


studying nature by observation and ex- 
periment. From such studies gradually 
grew the sciences of physics, chemistry, 
biology and geology, and their applica 
tions to every-day life. It soon became 
apparent to all that real knowledge was 
useful. 

As accurate knowledge increased and 
we developed increasing control of nat- 
ural forces and things, there was an in 
creasing desire on the part of people 
generally for the benefits that might flow 
from such knowledge. To trace the his- 
tory of this great development would be 
impossible in this paper, but we should 
recognize that out of these beginnings in 
the sixteenth and seventeenth centuries 
grew the science of to-day and our own 
appreciation of the economic and social 
value of science and research. Its im- 
portance was realized by many of the 
leading spirits in our own early history, 
especially by Franklin, Jefferson and 
Washington. 

In his first 
1790 Washington suggested that science 
and literature might be promoted by the 
institution of a national university, and 
in 1796 he definitely recommended the 
establishment of such an institution. 

In his last message to Congress, on De- 
cember 7, 1796, Washington said: ‘‘In 
proportion as nations advance in popu- 


message to Congress in 


ST 


ATES DEPARTMENT 


lation the cultivation of the soil becom 


more and more an object of public pat 


ronage.”’ Washington recommend: 


that appropriate steps be taken by Cor 


gress to promote agriculture in th 
United States. Congress gave much co 
sideration to ways in which this might 
be done. Agricultural societies were 01 
ganized and devoted much thought to 
the subject. <A full realization of Was! 
ington’s idea was not consummated unt 
long after his death. The great agricu 
tural and industrial expansion growing 
out of the settlement of the West, the di 
cline of agriculture in the older settl 
portions of the East, the need for bett 
crop plants and domestic animals 
need for new crops better adapted to t 
changing requirements, led the Unite 
States Agricultural Society, which was 
established to carry out Washingt S 
idea, to adopt a resolution at its meeting 
on February 2, 1853, favoring a dep: 
ment of agriculture, with a cabinet off 
cer at its head. The society was 
active in presenting this idea to Congress 
and to the publie 

Such plans received strong supp 
from leaders of thought, educators, state 
legislatures and members of Congress 
They finally crystallized into the act es 


tablishing the United States Department 


of Agriculture, passed by Congress in 
1862 and signed by President Lincoln 
on May 15 of that year, and the Morrill 


Act, signed by Lineoln on July 2 follow 


ing, establishing the land-grant col 
leges. 
The organic act establishing the De- 


partment of Agriculture is very broad: 
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ISAAC NEWTON 


OMMISSIONER OF AGRICULTURE, 1862-1867. 


Be it enacted by the Senate and House of 
Representatives of the United States of Amer- 
ica in Congress assembled, That there is hereby 
established at the seat of Government of the 
United States a Department of Agriculture, the 
general designs and duties of which shall be to 
acquire and diffuse among the people of the 
United States useful information on subjects 
connected with agriculture in the most genera 
and comprehensive sense of that word, and to 
procure, propagate, and distribute among the 
people new and valuable seeds and plants. 


Agricultural work previously done 
through the Patent Office was trans- 
ferred to the new department, and the 
portion of the mall now occupied by the 
department was transferred to it. Isaac 
Newton, the first agricultural commis- 
sioner, personally supervised the laying 
out of the tract, as an experimental farm. 
Commissioner Newton suffered a sun- 
stroke while supervising some work on 
this farm in July, 1866, and died from 
the effects about a year later. He ap- 
pointed William Saunders, who later be- 


came famous as the landscape designer 
of Gettysburg Cemetery, as superinten- 
dent of the propagating garden. This 
was the first step in what is now the de- 
partment’s Bureau of Plant Industry. 
He also appointed C. M. Wetherill de- 
partment chemist. This appointment 
led in time to the Bureau of Chemistry. 
In 1863 Lewis Bollman was made statis- 
tician. His work grew into the statisti- 
cal service, now a part of the Bureau of 
Agricultural Townsend 
Glover was appointed entomologist and 


Economics. 


was thus the father of the Bureau of En- 
tomology. Newton took over the publi- 
cation of meteorological data gathered 
by the Smithsonian Institution. This 
was transferred to the Signal Service of 
the Army by Congressional act in 1872, 
and transferred again to the Department 
of Agriculture by Congress on October 
1, 1890. 

The first building for the department 
was erected during the administration of 
Commissioner Capron, 1867-71. He was 
especially commended for keeping the 
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COMMISSIONER OF AGRICULTURE, 1867-1871. 
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FREDERICK WATTS 


COMMISSIONER OF AGRICULTURE, 1871 


1877. 
within the amount appropriated. 
About this time Texas fever of cattle be- 
came a serious menace, and the Division 


cost 


of Veterinary Surgery was established 
to study this and other diseases of live 
stock. 

During this period also, at the sugges- 
tion of Professor Joseph Henry, of the 
Smithsonian Institution, a Division of 
Botany was organized for the special 
purpose of making a scientific study of 
economic plants. Commissioner Capron 
resigned in 187i to become agricultural 
adviser for the Government of Japan. 

The next Frederic 
Watts, found in successful operation the 
Chemistry, Gardens 

Entomology, Statistics 
He organized a Division of Mi- 


commissioner, 
Division of and 
Grounds, and 
Botany. 
croscopy, which gave special attention 
to mushroom cultivation, cranberry rot, 
mildew of grapes, 
black knot of plums. 

Sueceeding 


peach yellows and 


Due, 
Loring and Colman, perfected the work 


commissioners, Le 
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established. The Division of 
Forestry Was organized during this pe 


already 


riod, thus laying the groundwork for 
What is now the Forest Service. 

The outstanding accomplishment dur 
ing the administration of Commissione) 


Loring was the introduction and dis 
Bahia seediess orange. 


Washington Navel, 


vielding about 35 million dollars a year 


tribution of the 
now known as the 
to California He re and en 
larged the 


rvanized 


Division of Statistics into an 


official crop-reporting - agency) and 
placed an agent with the Consul General 
in London for collection of information 
on the foreign demand for agricultural 
products. 

During the latter part of Commis 


sioner Loring’s administration the law 


creating the Bureau of Animal! Industry 
(‘oneress | 


was passed by and approved 


on May 29, 1884. This was in response 
to a growing realization of the losses 
caused by animal diseases, such as 
pleuro-pneumonia, and the dangers of 
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spread of this and other infectious and 
communicable of live 
Broad powers of study and control were 


diseases stock. 
riven, including quarantine and eradica- 
tion. Almost every phase of animal in- 
dustry as now organized was foreshad- 
owed in this bill. 

During Commissioner Colman’s ad- 
ministration, the Hatch Act, 
establishing the agricultural experiment 
stations, was passed by Congress (1887). 


1885-89, 


These stations were to be supervised in 
a general way by the federal Department 
of Agriculture. The Office of Experi- 
ment Stations organized for that 
purpose. 
During this 
panding horticultural 
country, with 
causes which were obscure, led to greater 
A Division 


was 


rapidly ex 
of the 
from 


period the 
interests 
increasing losses 
emphasis on these problems. 
of Pomology was organized to bring to 
gether seattered information fruits. 
A Section of Mycology was organized in 


on 


the Division of Botany to give special 
attention to fruit diseases, particularly 
those of the grape and peach. A Di 
vision of Ornithology and Mammalogy 
was established, especially to study the 
damage done to crops and fruits by 
birds. This latter grew into a more ex 
tended study of the beneficial and harm- 
ful species of wild life in general and 
developed into the Bureau of Biological 
Survey. 

By act of Congress approved by Presi- 
dent Cleveland or February 9, 1889, the 
Department of Agriculture became an 
executive department under the control 
of a secretary, appointed by the Presi- 
dent, with the advice and consent of the 
Senate. 
a member of 


The secretary therefore became 
the President’s cabinet. 
Commissioner Coiman was appointed 
secretary, retaining the position to the 
end of the administration, a little 
than a month. 


Jeremiah Rusk was appointed secre- 


less 


tary during the administration of Presi- 
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He 


Bulletin series and organized 


dent Harrison. inaugurated 
Farmers’ 
the editorial and publishing work of the 
Records 


department into a Division of 


and Editing, which has passed throug 





several transformations and is now t) 
Office of Information, handling all! pul 
lications and information activities !f 
the department as a whole. 

During this period meat inspection 
export and interstate commerce was i 
augurated as a result of growing con 
plaints against exportation of diseas 
meat. Progress was made in the stud 
and control of Texas fever TI cl 
covery Was made that the parasite 
ing the fever was carried and conveve 


by the bite of an infected tick, thus 
opening up an entirely new field of d 
ease transmission 

The Weather Bureau was transferr 


from the Signal Servige to the Depa 

ment of Agriculture under the Clev 
land administration Hon. J. Sterling 
Morton, of Arbor-day fame, becanx 


secretary. He reorganized and enlarged 


the forestry work, organized the Division 


of Agrostology for the study of forag 
plants; established the Division of Soils 
and Soil Survey; established the Off 
of Road Inquiry, now the Bureau 
Public Roads; organized a Dairy D 


sion in the Bureau of Animal Indust: 
consolidated the Division of Microscop 
with the Mycology and 


Plant Pathology and encouraged the ex 


Division of 


Service regulat 
He atti mpted 


free-seed dis 


tension of Civil ions 


through the department 
to 


Congressional 


abolish 


tribution. discontinued the Annual R: 
ports, and established the Yearbo 
series. 

James Wilson, of lowa, became secre 
tary in 1897. His administration (1897 


1913 


and 


for reorganization 
related fields of 


The divisions dealing wit] 


notable 
consolidation of 


was 
work. plants 
were combined into a Bureau of Plant 
Industry. Farm 


nf worl VAS 


hanavgem 
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organized in the bureau, and _ special 
studies of marketing problems inaugu- 
Regional studies of key-crop in- 


what 


rated. 
dustries were begun to find was 
most needed to improve the agricultural 
industries and to put them on a more 
permanent basis. Agricultural explora- 
tions were undertaken to find improved 
varieties of crop plants for direct use and 
for crop-breeding purposes. Many valu- 


able introductions were made, among 


these the durum wheats, now the basis of 
industry; the 
from 


the American macaroni 
Turkey wheats 
revolutionized 
Plains ; 


Russia, 
“heat-grow- 


hardy 
which 
ing in the Great 


have 
hardy altalfa 
and a host of other legumes and forage 
plants; many new varieties of soy-beans ; 
the date palm and the Chinese date or 
jujube; Smyrna figs; Oriental persim- 
mon. Much attention was given to plant 
breeding, especially to the production ol 
disease-resistant varieties. 

The work of the Division of Soils was 
expanded into a bureau, with special 
reference to the factors determining fer 
tility. 
and special attention was given to the 


Soil surveys were speeded up, 


adaptation of the soil types to special 
The work of the Division of 
Forestry was enlarged, especially by 


transfer of the forest reserves to the de- 


crops. 


partment. Congress also authorized the 
President to set apart additional re 
A comprehensive plan of forest 
The di 
vision became the Bureau of Forestry, 
or the Forest Service, as it is now known 


serves. 


conservation was developed. 


The Division of Chemistry gave special 
attention to problems of food contro! 
and laid the groundwork of the Pure 
Food Law, which for many years was 
administered by this division, which be 
came the Bureau of Chemistry. 

The Ornithology and 
Mammalogy had developed much valu- 


Division . of 


information regarding useful and 


birds and 


able 


mammals. Several 


harmful 
acts of Congress had placed on the de- 
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partment the responsibility of regulating 
the importation and killing of certain 


Bird 


serves were established 


species. refuges and game pre 
The work was 
reorganized as the Bureau of Biological 
Survey. 

The Ento 


mology had developed, especially on the 


work of the Division of 


control of cotton boll weevil, pink boll 
worm and similar pests. The division 
was reorganized as a bureau. In 1903 


the building of the east and west 
of the new building for the department 


Wilhnes 
were authorized, leaving a central unit 
This latter has recently 


been completed and occupied 


to be provided. 


The outstanding feature of the admin 


istration of Secretary Houston (1913 
1919) was the consolidation of the eco 
nomic, statistical and marketing work 


into a Bureau of Markets. now th 


Bureau of Agricultural Economics 


which took out of the other bureaus this 
type of work and unified it 


Wallace’s 


was characterized by a spe 


secretary administration 


1921-24 
cial examination of the status and needs 
of the various branches of agricultural 
industry, especially from the economic 


aspects. He further grouped the main 


renera 


functions of the department for 


administration purposes into scientific 
work, regulatory work, extension, in 
formation and business administratior 
with a director, ranking as an assistant 
secretary, in charge of each. The pu 


pose of this was to bring 
cooperation and correlation 
uniform policies. 

The 


was the 


next important reo! 
; ‘ 


separation of regulatory 


step 


work from research, taken during Seer 


tary Jardine’s administration 1925 
29). The food, drve and nsectieide 
control was taken out of the Bureau 


Chemistry and set up as a special se 


vice dealing only with the regulatory 


features of the work, the research re 


maining in the research bureaus 
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DAVID F. HOUSTON 


SECRETARY OF AGRICULTURE, 1913-1919. 


quarantine and control functions were 
removed from the Bureau of Plant In- 
dustry and the Bureau of Entomology 
and organized as a service unit. The 
regulatory and research work have been 
much more effective since this separa- 
tion. Close cooperation is maintained 
so that any research needed by the 
regulatory units can be promptly taken 
care of 

The Bureau of Chemistry, Bureau of 
Soils and the Fixed Nitrogen Labora- 
tory, having much in common, were con- 
solidated into a single Bureau of Chem- 
istry and Soils, and the soil fertility 
work of the Bureau of Plant Industry 
transferred to the new bureau. 

The present administration under 
Secretary Hyde is emphasizing a clearer 
distinction between Federal and State 
responsibility, elimination of duplica- 
tion within and outside the department, 
better correlation of state and federal 


work. All work is rapidly being reduced 
to a definite project basis and the work 
of the department restricted to the 
larger regional problems and those re 
quiring the cooperation of the states and 
federal government. Local matters are 
being turned back to the states. 

In 1887 the Hatch Act was passed, 
establishing the experiment stations in 
connection with the land-grant colleges 
and providing for close relations with 
the federal Department of Agriculture 
This was later supplemented by the 
Adams and Purnell acts. <All these acts 
have been supplemented from time to 
time with legislation enlarging the scope, 
increasing the funds and providing for 
closer correlation of work Under the 
stimulus of these acts there has been 
built up a group of closely affiliated edu- 
cational and research agencies, federal 
and state, that are devoting their 
energies to improving agriculture and 
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country life and related industries, and 
rendering service in many ways to the 
nation as a whole 

It was Bacon who coined the phrase 
‘Knowledge is power ** Selentifie re 
search supplies the facts that are the 
basis of knowledge It is industry that 
has brought knowledge into the every 


day realization of humanity by making 





HENRY C. WALLACE 


SECRETARY OF AGRICULTURE, 1921-1924. 





WILLIAM M. JARDIN] 


SECRI OF Ay A } 
lite easier, safer happie ind Sa 
fying through the development 
mechanisms that apply hun 


renee automatically to a very 


eree and utilize the unseen energies of 
the universe for the good of mat 

In this group I also include that great 
group of industries known under 
general designwion of agriculture 
Agriculture and the mechanic arts dé 
velop hand in hand Food and raw 





materials grown on our cultivated lands 
HOWARD M. GORE and in our forests and transformed by 
SECRETARY OF AGRICULTURE, 1924-1925. animals and by manufacture in a thou 
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A MISSOURI FARM HOME, 


sand ways are fundamental to ali the 


rest. It was and is therefore the con- 
cern of all our people that this reservoir 


of power shall not be depleted but re 
main for all time as the souree from 
which life-sustaining power may be al 
ways available. 

Man power, food and raiment, mate 
rials for home and for industry are the 
elementary products. Every civiliza- 
tion that has neglected this source of re- 
newing its energy has decayed. The 
founders of this republic determined 
from the beginning that it should not 
suffer the fate of other civilizations that 
forgot agriculture and perished. 

The Department of Agriculture and 
the land-grant colleges, the experiment 
stations and the extension service are 
agencies that find the facts in respect to 
climates, soils, crops, animals, foods and 
products of farm and forest, and see 
that these facts are made available to the 


people. The work ineludes production, 








HARRISONVILLE, MISSOURT, 


conservation and distribution and use 
for the welfare of all concerned 

On this foundation commerce and in- 
If the founda- 
tion is secure all is well, but if it is 


dustry rest as on a rock. 


insecure the superstructure falls. No 
thinking person to-day disputes the wis- 
dom of that policy established by our 
fathers of doing everything possible to 
insure the security and permanency of 
agriculture as the foundation of national 
security. 

Perhaps nowhere in our lives is the 
educative value of responsibility and in- 
dependent effort more evident than on 
the farm. The farm boy and girl are 
intelligent and alert about many things 
not found in text-books. They meet and 
control many difficult situations—prob- 
lems of weather, soils, pests, competition, 
isolation. The farmer has thus come to 
depend largely upon his own efforts and 


judgment. This bes bred up a race of 








ae ea 





~ ees: 


A Te cen in e 


SCLENTIFIC WORK OF 


men and women noted for their inde- 
pendence. 

It is the farm-trained boys and girls 
that have developed into the great lead- 
ers in industry, commerce, education, 
the ministry and other 
This contribution of real men and 
women to the life of the nation is one of 
our greatest assets. Dr. Liberty Hyde 
Bailey has forcefully expressed this in 


professions. 


the ‘‘Farmer’s Challenge’’ in his book 
of poems entitled ‘‘ Wind and Weather,”’ 
published by the Macmillan Company : 


Blow ye winds and lay on ye storms 
And come ye pests in rabble swarms 
And fall ye blights in legion forms 
I am here: I surrender not 
Nor yield my place one piece or jot 
For these are my lands 
And these are my hands 
And I am bone of the folk that relentlessly 
stands. 


The blood of old plowmen runs hard in my arm 

Of axemen and yeomen and battlemen all 

Who fought and who flinched not by marsh o1 
wall 

Who met the bold day and chased ev’ry alarm; 

My fatherkind sleep, but I hear the old call 

And fight the hot battle by forge and by 
farm 
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For these are my lands 
And these are my hands 
And I am bone of the folk that 


stands. 


Farming is a life as well as a business 
and we must not lose its values by too 
ereat isolation and lack of organization 
on the one hand or too great industriali 
zation on the other. Either extreme 
would be bad for the farmers as well as 
for the nation 

The rural economic and social unit is 
the farm family. There are about six 
million farm families, constituting about 
one fourth of our population. The prob 


lem before us is how we can help the 


rural population to help themselves 
have comfortable homes, paying farms 


vood roads. schools and churches: 


maintain their individual independe: 
and yet act together for their comn 
welfare. 

Here arise new difficulties that ar 
partiy local and partly state and nationa 
in their aspects 

We desire to solve the 


out too greatly reducing our rural pop 


h! 
probiem 


lation in relation to urban We desire 
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A MODERN FARMSTEAD IN PENNSYLVANIA, 
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THE OBLIGATION OF UNIVERSITIES 
TO THE SOCIAL ORDER 
THE UNIVERSITY AND GOVERNMENTAL 
CHANGES 


By Dr. HAROLD GLENN MOULTON 


PRI ‘T OF THE BROO! 


| is expressed 1 vi | ( ’ 
e subject b is _ Uni 
ind Governme! Changes " ’ 
for which I a no d Principles 
| - 'y sophy w yp 
serve as an | duction t ( 
discussion In Ss pragmati cove! : 
n, gov ! structures stor 
neiples of government, are evi- had | | | 
viewed as sub t continuous sim} , 
s of adap t ds of ar a | 
ng economic and s il organism humanity : 
eginning this evening’s disecu if we | pul 
S reiations t! universit\ Su 
inging prol sof government, ! to b 
perhaps be u rus to reca nature. M 
re are two fundamentally differ ng and 
neeptions of the province of gov unw 
t. If we adhe eof thesa the happn 
s, the part that the university w me! 
might play is neg b but if we a Uppres 
the other, the opportunity of the =e v \ ‘ 
rsity—and indeed its responsibility “ , . 
$ most important red s 
The first of these conceptions is that 4 1 
government should play a passive stif ' : 
in human affairs. The origin of °F ; 
s philosophy of government may be r ; 
xplained as follows: The gradual emer ei ) 
SWwadaad 


gence of the scientific spirit and the 
rmulation of laws p rtaining to the me . 
physical world exerted a profound in- SIP Et EE pod 


' institutions Said ( 

4] ? +} —_—. ] 
fluence upon men’s ideas in other realms «cp 

. i : ; Cason 1S e , if 

thought. Was man, the ereation of ’ ' 1 
aqaecrees ar rT | 
1 Addresses at the conference of universities The fune S S 
sponsored by New York University and held at ‘ ’ ' ‘ 
; . ne Making l I I 


Waldorf-Astoria on November 15, 16 and 
, 1932. It can not dee! it ca 
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that which the nature of things has al- 
idy decreed.’’ 

In the 
natural law 
were reduced to the simplest terms. At 


re: 
light of these conceptions of 
the functions of government 


the most the state should seek to sup- 
press or redress wrongs against individ- 
uals and to provide for common defense 
against foreign foes. The greatest merit 
of this reasoning lies in its emphasis 
upon the life of the individual citizen. 
The focal point of interest is human 
beings, and the goal is the unleashing of 
individual energies to the end that we 
who the earth 
potentialities in fullest measure. 
Although the ideal of individual free- 


dom from the so-called tyranny of gov- 


inhabit may realize our 


ernment was never fully realized, under 
the influence of this conception of nat- 
ural law, universal and unchanging in 
character, the very foundations of gov- 
of the west- 
modified. 
Innumerable laws, inimical to the free- 
dom and to the initiative of the individ- 
ual, were repealed, and and 
trade were relieved from a multitude of 

International 
profoundly in- 


throughout much 
were profoundly 


ernment 


ern world 


industry 
hampering regulations. 
relations 
fluenced by the removal of restrictions 
the international movement of 
trade and specie and against the migra- 


were also 


against 


tion of people from country to country. 

While the remarkable changes in eco- 
nomic organization during the last half 
century or so have greatly affected our 
ideas as to the réle which government 
must inevitably play under modern con- 
ditions, the traditional philosophy on 
which we have been reared continues to 
dominate our thinking. The erystalliza- 
tion, during the past few generations, of 
these conceptions—both of government 
and of the economic world with which 
government is primarily concerned— 
has tended greatly to restrict our men- 
tal horizons and to render us far from 


scientific in outlook. At the most, the 


philosophy of government whic 
been in actua 


are discussing has 
plication for only a brief interva 
time and then in but 
world. Political science, if it is 

animated by the spirit of science, 1 


neither by the calendar 


a portion 


be limited 
by geography ; it must be timeless 
spaceless, embracing within its doi 
the experience of all countries and 
epochs. 

Over a substantial part of the w 
eighteenth and 1 
most of 


history ; 


even during the 
teenth centuries, 
world throughout 
view of the 


and over 
recorded 
role of government ot 
than the passive one which we 
been considering has prevailed. Th 


the conception of the state as an act 
instrumentality in economic and s 
The government, whet 
monarch or under 


theory seeks to direct and foster « 


development. 
parliament, 


nomic activity, or even to organize 
eontrol economic enterprise. 

In the feudal 
back in history, all society was org 
The g 
was supre! 


era, to go no fart 


ized and directed from above. 
ernment, that is, the king, 
and he ruled the people in the interest 


of what seemed to himself desira 
ends. Vassals and villeins were 
vants of the lord and king and 
changed fealty for protection. Fr 


enterprise, as we know it, was unknov 
—the entire economic system bei 
organized from the out. Ti 
same philosophy was paralleled in t 
development of chufch polity and ea 
law. 

After the passing of feudalism, t 
conception of government as an acti 
directing agency in the control of e 
development 
large part of the civilized world. Asi 
from the countries of Western Euro] 
-for reas 


center 


nomic remained over 


and their colonial offshoots— 
already indicated—and from China a1 
India—for other 


reasons—the gover} 
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has continued to play a very activ 


in economic affairs. In varying 


erees, in Russia, Turkey and the 
Balkans, in Central and Southern En 
in South America and in Japan, 
. function of government as an active 
directing agency has never been aban 
ned to anything like the extent that 
was given up in Western Europe 
er the influence of the 
sophy. 
ie founders of modern Japan, for 
planners and 


natural law 


T 


example, were nation 


\ilders in as true a sense as are any of 
ir modern prototypes. They set up 
series of national objectives and then 
proceeded in systematic fashion to de- 
velop the ways and means for reaching 
hese objectives. It was thought neces- 
sary to develop railway, telegraph, tele 
hone and postal services; to stimulate 
shipping; to foster industrial develop 
ment; and to promote the more effective 
utilization of natural resources, inelud- 
¢ agriculture, forestry, mining and 
fisheries. In carrying out this program 
f national economic development, the 
entral government played a role of 
primary importance—such government 
leadership being consistent with, and the 
natural growth of, the principles of 
feudal organization which existed in 
Japan until 1872. 
tradition that the réle of government in 
economie activity should be a passive 


There was here no 


one, with reliance upon private enter- 
prise ts furnish the drive required for 
progress. If economic progress were to 
come and come quickly, it was assumed 
as a matter of course that the govern- 
ment would have to set the pace. The 
Japanese system has remained essen- 
tially one of state socialism. 

Similarly, the government of Ger- 
many has exerted a profound influence 
over the direction and character of eco- 
nomic development. This has _ been 
accomplished by means of the control of 
transportation, by subsidies to shipping, 
by systematic encourager:<nt to agricul- 
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crisis that the power of the government 
is invoked most actively in the further- 
ance of business enterprise. In the last 
three years, for example, people every- 
where have looked to the government as 
the only agency thi might restore pros- 
perity to distressed industries and em- 
ployment to the people. It has, more- 
over, been deemed necessary, even by a 
political party which extols most highly 
the individual initiative 
and unrestricted private enterprise as 


principle of 


the foundation of American progress, to 
utilize the financial and the 
eredit of the government as a means of 
preventing the disintegration of the en- 
tire financial system. 

It is that, in the 
world, the eycle of time has brought us 
back were in 
the heyday of Whether 
not, we are having in in- 


resources 


evident western 


pretty soon to where we 
mercantilism. 

we like it or 
creasing measure with each passing year 
an extension of the réle of government 
in organizing and directing 
If we accept the fact that 


economic 
activities. 


throughout the world government does 


and inevitably must play a signifi- 
cant role in economic and social devel- 


opment, we are challenged at once by 
one fundamental question, namely: 
What will be the ultimate consequences 
upon the lives of individuals? Will 
such a system in the long run generate 
are es- 
sential to development? Will 
each and individual be able to 
realize his potentialities as well in a 
society in which the government plays a 
These 


those creative influences which 
social 


every 


? 


role of importance ? 
questions are as pertinent now as they 
were in the time of Blackstone and 
Adam Smith. This issue is the funda- 
mental one in the Russian and Italian 


supreme 


experiments. 

A large measure of government par- 
ticipation in economic and social devel- 
opment does not, it seems to me, neces- 
sarily mean that the development of the 


individual will be arrested. Every 
depends upon whether the govern 
is autocratic in character or demo 
in its organization and in its m 
of operation, and whether the obj 
of enriching human life is borne co: 
tently in mind. It may well be px 
so to organize our government 
chinery and so to enlist the interest 
citizens in the their gov 
ment—national, loca] 
stimulate the development of individ 


affairs of 
state and 
capacities in ways and to a degree 
erto undreamed. 

I think it may safely be asserted ¢ 
on the whole the professional polit 
scientists of the universities have 
tributed relatively little to the dev 
ment of instrumentalities of governn 
—most of our political principles 
our governmental organization and } 
cedure from 
conventions or legislative bodies. 1 
primary that 
political scientist has until very recent 


emanating constituti 


reason for this is 


been under the spell of the eight 
century. He has been interested chi 
in discussing the evolution of polit 
deseribing the st 
The 


that much the same charge may be m 


literature and in 
ture of existing governments 


against the professional economist d 
not alter the truth of 
about the political scientist. 


content 
There 


been almost no attempt on the part 


my 


‘ 


professional students to reappraise 
possibilities of government as an age! 
of social progress or to determi 
whether our existing government ore 
ization and performi! 
with reasonable efficiency the functi 
which they are supposed to perform. 
If we are to make significant cont! 


agencies are 


butions in this direction, it is essent! 
that the work of university departments 
of economies and government be clos: 
eoordinated. The need of close coope 
tion here is much greater than betwe 


other divisions of the social sciences. 
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ery In the laissez-faire era, economics was ment org 
ern) t in any way eoneerned with govern-_ effect 
noc! ment: it was merely an analysis of the society H 
met working of economic forees under con lie, | 
bject litions of unrestricted competition, and = tunity 
+ CO! nolitical science was concerned with the the 
pos, livisibility of sovereignty rat 
nt with the control of public service cor- The op] 


rest norations. As conditions have changed, in the p1 


TOV s true that both economists and _ before bee 
as al scientists nave become increas- eXISTS 1 | | 
ivid ely aware of and interested in the  barest 


e | manifold interrelations of government portant | 


d economie enterprise to-day, but they study 
d ft :ve in no sense joined forces in grap First, W 1 sue 


olit pling with these problems. By virtue of of our com] ve 


e their restricted training, both the econ state and il gov 

VE mists and political scientists are serl- interrelations | s rel 
nm sly handicapped in analyzing any of governn 

S complex problems relating to gov- tions and responsibilities 

d pi ernment control of economic activities. ries, was established ] 

ot The economist does not know enough men who naturally tl 


‘1 about governmental organization and conditions existing in their d It 


t 4 the political scientist does not know before the age of railways, aln 
‘ent enough about business and economics fore the era of interstat me! 
ee? for either to function with genuine Such industry as existed was 01 red 
hief effectiveness and financed Vy, and 
lit The experience of government depart- ing rese! ng a natio y 
stru ments and bureaus, of business organiza- credit structu T 

tions and of research agencies, alike, in- utility apart from the 


ma licates that the vital need is for men the town pump. Ine 
more broadly trained than those of our’ tiled farmers 1789 
nti generation in the related problems of ment prima cal 
government and industry. I submit sta 
rt that the desired result ean not be ob- most any pury e otner 
, tained merely by giving a graduate stu- mon defe1 
= dent of political science a number of ate county as an administr 
mi} courses in economics, and vice versa. determi by t! un 
There must be a new and frontal attack and-buggy motion 
made by departments of economics and Under the tions 
government jointly on the problems in’ system is in 1 
hand. Gradually, the entire curriculum  defensib t rr 
tt of these departments must be organized  flicting 
ti around a common objective. Only thus’ extreme!) 
mi shall the work of present scholars be nomic ai 
given the greatest vitality, and only there is it tively 1 
Tr: thus will we secure the type of future tegration this ent 
scholar and statesman which is required new divis 


_f 
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the complex economie and govern- changed r 
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be determined by any arbitrary formula 
for national, state or local standardiza- 
tion. They must be worked out in the 
light of a coordinated series of studies 
bearing upon the various issues involved. 
We must seek to ascertain what types of 
by nature re- 


federal control. 


problem their inherent 


quire regulation or 
What ones lend themselves most natur- 
ally to regulation by the state? What 


ones (bearing in mind the ultimate ob- 


jective of enriching the life of the 
people) may best be dealt with by the 
various local governments? The ques- 


tion must also be squarely faced whether 
of the numerous administrative 
units which have been handed down to 


some 


us are required under modern condi- 
tions. 

Second, in the particular domain of 
the national need—in 
addition to studies directed toward pro- 
moting economy and efficiency—a recon- 
sideration in the light of present condi- 
of certain problems 
government organization and procedure. 
Mention may be made of the system of 
party government; the division of pow- 
ers and the principle of checks and 
balances; legislative 


government we 


tions basic or 


and 
procedure; the administration of jus- 
tice; and the functioning of independent 
and 

many 


organization 


quasi-independent commissions, 
of have been shouldered 
with both administrative and judicial 
functions and are so overwhelmed by a 
multitude of detailed issues that they 
are unable to fulfil the major purposes 
for which they were created. Among 
the various departments and bureaus of 
the government there is not only much 
overlapping of function, there is also 


which 


working at cross purposes. Reorganiza- 
tion is required not only for purposes 
of economy but quite as much in the 
interests of carrying out coordinated 
and consistent national policies. 

In the field of the state, the entire 
governmental system, typically speak- 
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ing, needs over:auling, including 
many cases a revision of the Con 
tion itself. Economies of great pr 
cal importance can be, and in s 


eases are being, realized through 


the establishment of 
quate of 


Equally important 


reforms and 


financial e¢ 


Systems 


ean be 


results 


tained through the reorganizati 

state government departments 

agencies and the articulation of t 
activities in relation to a series of n 
state objectives. The time is ripe 
least in a number of states, for fm 
mental studies of the interrelat 
between state and local governn 


and the economic, social and educati 
problems with which the people are 
vitally concerned. 

It 


these, and on this basis alone, that 


is on the basis of studies suc 


economies in government expendit 
now so urgently required can be int 
gently made. Hysterical demands 
economy by a tax-desperate elector 


may easily become mere parsimony 


result in erippling basically importa 


State services, including education. | 
less perchance there is substantial 
provement in general 
tions in the relatively near future, 
must view tlie financial problem of st 


economic ¢o! 


and local governments with keen ap 
There is here a great imm¢ 
ate opportunity for the 
particularly the state universities, 
render practical, constructive service 
great importance. Fortunately, in 
number of cases the opportunity 

such service has been embraced, by | 


hension. 


vate as well as by state instituti 
Aside from the benefits which may acct 


universiti 


to the state, such studies yield large div 


dends to science by bringing schol: 


into intimate contact with the real pr 


lems of government—by providing the 


laboratories in which to work. TI! 
who pin their faith to the lonely think 


working in isolation far from the bi 
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marts of trade or the arena of p 8 
seem to me to ignore tlh ict that it 1s 
S s necessary for t social § I Ss 
» k his thinking by laboratory « 


rvation or expt riment as 1t 1s tor tne 


sicist or biologist ] poratory 
social scientist is the world of 
husiness and government and social rela- 
ns. The great contributors in social 


} } 


sejence have been those whose thinking 
is the touch of reality because they 
ive drawn heavily from the lessons of 
human experience. 

Third, it 1s necessary for us to take 
stock of certain principles, procedures 
and devices which have been developed 
in recent years with a view to enablir 

public to participate more exten- 
sively, more intelligently and more 
lirectly in the — of government. 
I refer to such varied expedients as the 
direct primary, short ballot, and the 
initiative, referendum and recall. We 
need to know whether the direct pri- 
mary has resulted in giving us a better 
type of publie official; what has been its 
effect upon the executive’s power of 
adership in legislation; whether it has 
scattered party responsibility and de 
stroyed party discipline, and if so 
vhether there are compensating advan 
tages. With reference to the “initiative 
and referendum, we need an appraisal 
of the effects of such measures not only 
upon the character of legislation, bu 
also upon the people’s attitude toward, 
ind interest in self-government. 

We have accumulated a wealth of ex- 
perience on all these problems, but as 
yet there has been no systematic attempt 
to appraise objectively the actual results 
achieved. Here and there special stud- 
les are made of some particular aspect 
of this problem of popular government 
or of its suecess or failure in some par- 
ticular jurisdiction, but we have had 
nothing like a general appraisal of these 
instrumentalities and devices. 

Similarly, we have thus far given sur 
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be worked out in terms of functional joint conference; the experience of 
division of labor—individuals from one _ state could advantageously be st 

institution concentrating on one phase by a scholar resident within that st 


+ 


of a problem and those from another and the results of the series of st 


on a different phase; while in other cases could finally be subjected to a joint 
cooperation should be developed on a_ praisal by the various collaborat 
geographical basis. Such problems as’ The results of such comprehensive i 
the direct primary, the initiativeand the tigations might well be accepted b: 
referendum have been experimented public as conclusive in character 

with in a score or more of states. It That such cooperative researc] 

vould seem to be the part of wisdom to sents difficulties is readily appar 
enlist the interest of a group of institu- But if we are to discharge the resp 


tions or individual scholars located in _ bilities which our training and the fi 
different parts of the country in making cial support accorded by our institut 
a united attack upon such problems as impose upon us, we will resolutely 


these. The objectives and the methods’ these difficulties and endeavor to « 


{ 


of the studv eould be determined in come them 


OUR UNIVERSITIES IN AN UNSETTLED 
WORLD 


By THOMAS W. LAMONT 


J. P. MORGAN AND COMPANY 


INASMUCH as this is an academic gath- stone around the necks of the burde: 
ering, let us first consider what a shock- populations. 
ing series of world events has been At the age of five this American b 
spread before the innocent gaze of our would have seen in the Versailles Tr 
American youths who, born at the out- new states set up on uneconomic lines; 
break of the great war in 1914, entered militant peace filled with resentment 
only last September the portals of New’ and the seeds of new misunderstandin 
York University and our other colleges. 


; : 4 : rl’ » Qemree . — ee a Dam c 
For the first four and a half years of [HE STRUGGLE OVER REPARATIONS 


the childhood of this freshman of to-day And then that boy, from the age 
he would have witnessed a world given five until now when he is eighteen, wou 
over to wholesale slaughter. In that con- have gazed upon an economic warfa! 


flict were killed thirteen million able- waged in Europe, more destructive 

bodied men. Twenty million more of commerce, to stability and to an orde1 

them were disabled. Disease, privation life than the great war itself. Th 
and destitution accounted for the loss of phase will be known in history as t 
six or seven million of civilians. There struggle waged over German reparatio! 
was a total of perhaps forty million peo- a conflict that helped to bring Europe t 
ple put out of constructive endeavor. In the verge of general bankruptcy, endil 
a material way thirty billion dollars of only with the notable agreements reach: 
property were wiped out. In national at Lausanne last June. 

debts an increase from about twenty- During all those earlier years fro 
eight billion dollars to two hundred and 1919 to 1925, or beyond, this innocent 
twelve billion dollars—a terrible mill- youth of ours would have witness 








of ilongside the conflict over reparations 
stu the pathetic and heroic endeavors of 
st mankind to reconstruct a_ shattered 


stu world. He would have seen the piece- 
int meal efforts by which Austria, Hungary, 


rat Bulgaria, Greece and other countries 
iny were set upon their tottering feet; and 
by t by which Germany, after complete de- 


bacle of the currency, had been reestab 
h } shed under the Dawes plan. Other 


ar intries were slowly toiling back to the 
po. eold standard—Great Britain in 1925, 


fir France in 1927 and 1928, Japan in 1930 
uti And again our sub-freshman would have 
vf been shocked to see the most powerful of 
Ov these countries, Great Britain, only last 
ar driven to abandon once more the 
ld standard; and since then forty 
r countries of the world either fol- 

her example or place embargoes on 


| 


shipment of gold. 
Meanwhile, as to politics, in almost 
ry country radical changes of govern- 
ment were taking place. ‘“*The old or- 
der changeth, yielding place to new.”’ 
lened Kings and hereditary potentates went 
almost completely out of fashion. On 
1b the continent of Europe revolutions were 
reat not infrequent, and in South America 
es: ; they became the order of the day. 
nents And during all these years this Amer- 
ine ican youth of ours would have witnessed 


other phenomena of almost equal por- 


< tant 


He would have seen the fantastic 
re attempt by many nations to peg the 
ould prices of commodities—wheat, cotton, 
far silk, rubber, coffee and a dozen others. 


‘ 


e ft He would have seen the unbalancing o 
e} rovernment budgets on a wholesale seale 
That and the fatal resort to inflation of th 


; currencies. 


INCREASING War BUDGETS AND 

1; TAXATION 
What came next? The increase of war 
budgets of the leading nations. Instead 
” of diminishing with the reduced national 
incomes, these budgets increased by 1931 
to 65 per cent. above the average figures 
for the five years preceding the Great 
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Yet desp that reparat : 
that was ng on in Ew | 
years d spit a hos ! bat 
that were being raised a nst 
covery ; here In Amer ‘Aa oun 
stimulus created by the war’s w 
destruction of goods we were b ne 
luring the middle years of this t d 
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adopted national policy, we tried to buy 
as little as possible from the foreigner. 
But we were keen to sell him our goods. 
So in order to sell him, we proceeded to 
lend him the money wherewith to pay 
1922 to 1929 American in- 
and institutions lent abroad 
approximately six billion dollars net. 
American banks and bankers have been 
sweepingly criticized for arranging such 
loans. In as to 
lack of care in investigation and method 
has undoubtedly been justified. But the 
general movement was a natural 
forced on the investment community by 
reason of our national policy of buying 
abroad as little as we can, and of at- 


us. Irom 


vestors 


certain eases criticism 


one, 


tempting to force on the foreigners ail 
the goods we can possibly sell them. 

Thus during those years from 1923 to 
1929 the American community proceeded 
to complete what seemed like the charmed 
circle, and then began to make it whirl. 
The formula was a simple one: The more 
money we lend to the foreigners, the 
more of our goods they will buy. The 
more they buy, the more we shall manu- 
facture. The greater the demand be- 
comes, the more we expand our factories 
The more we manufac- 
ture, the higher prices go. The higher 
prices go, the higher wages rise. The 
higher wages are, the greater becomes 
the public’s purchasing power. Every- 
body has a job. Millions of dollars paid 
in salaries and wages are put to new- 
found uses; quicker ways of transporta- 
tion; delightful means of communica- 
tion; all sorts of alluring devices; most 
of them tending to increase the material 
satisfactions of life, but not leaving a 
sufficiently large proportion of savings 
laid by for the rainy days. And for the 
workingman it has rained almost stead- 
ily for the last three years. 


and equipment. 


THE GREAT SPECULATIVE ORGY 
Then, starting about 1925, from small 
beginnings came the grand American 


speculation. Our people from one coast 
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to the other were seized with a desi 
get something out of nothing. They 
not want to 
wanted to buy for profit. 


invest for income. 7 


Speculat 
spread in commodities, jewels, real est 
For a while it 


and securities. 


seemed SO 


The higher t 


go, the more new purchasers com: 


easy. Stocks vo up on t S 


stimulus of purchases 


The more fresh buyers there are, 
higher the stocks go. It is a great 
exciting game—jJumping on this end 
chain escalator, constantly going fas 
and higher. 

Then came the collapse from pros} 
ity, a change in this country after a 
short months to days of depression, « 
flation, failure and, in so many instan 
of despair. Just as a side-show, we d 
play to these young people of ours ot 
shaky banks, failing ban 
gold—all the outward 
This was as recently 


phenomena 
hoarding of 
dences of panic. 
a short year ago and less, although 1 
that phase is fortunately at an end a 
confidence is restored. 

Those, then, are some of the pictu 
spread before the guileless eyes of « 
American freshmen who have never b 
privileged to see anything of a wo 
that we would term 
those youths from the age of nine to | 
teen looking out upon a seeming wo! 


elders norma 


of domestic prosperity and gladness, a1 
then from fifteen to eighteen watchi 
millions of people walk the streets lo 
ing for jobs, demanding the shelter a: 
food which must be furnished to then 
A RETURN TO CONSTRUCTIVE EFFOR 
But let us now turn to the other s 
of the picture. The panic of fear |! 
subsided. Normal get und 
way. Gradually we see again the gen! 
of the American people come to the for 
Efforts, systematic and gigantic, ha 
been started and are now beginning 
work. Almost the whole communit! 
seems banded together, determined, first 
of all, each man to help his fellow; d 


processes 
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sire t termined that no one shall perish from taxes, adding to the serious | 

ley ick of food or shelter. Manifestly, and taxation that had been arranged 
‘I with renewed confidence on all sides, generous scale when t 

lat men are exerting their best efforts income to pay the bills 

est towards reconstruction. Government co- Others of us have an 

it operation has come in upon a grand have found a sca] t 

mt scale and in a seore of different ways. kick back It is tl i@V1ils 

r t Things gradually begin to straighten who has d all this to us LI 
ni themselves out. The deflation of com- into a frightful mess and | 


e. t modities seems almost at an end. hard it. He borrowed our money and 

it a work begins to fill up the gaps. The went bankrupt, or almost bi 

1d fingers of a new dawn stretch their tips a good part ol loss he has 

fast above the horizon. There are signs of back. He fell into a pa 
terment decidedly more tangible than Europe, and the | 


- mere hope. fire, jumped ov Phis 

a i In the midst of our efforts for avoid- alibi to sustain, by reason 

n. d ing shipwreck, for saving those already that Europe's crisis in the spring of 193] 
anc n the rocks, we hardly have had time came eighteen months after t \y 


ed to study whence the storm came. Yet ican collapse of October, 1929 

ot! questionings have already begun on an 

ya? ‘tive scale. Each one of us is looking 

1 around for a scapegoat. Why do my Other peopl ave iound Sst 

tly pet investments which paid me 6 per’ ferent scapegoat, the anat 

11 cent. go down in price from 150 to 15 1s well worth examining: It is ¢ 

la and now pay me no return? Was itthe and behind Congress t At 
fault of the broker or banker? He _ people, which for years has insisted 

ti) answers: ‘‘No, we may have been no the foreign governments paying u 

f « wiser than anybody else. But certainly periectiy just—pertectiy just, | 

bh the chief loss has been due to the but impossible war debts. W 

vO! severity of the depression which has to the idea that thes 

na caused heavy depreciation in the sound- payments, representing In g 

o f est of American investment securities.” Ing except exploded shot and s Ss! 


GOVERNMENTAL EXTRAVAGANCES lion 

hi Is our trouble due to government ex- stream of payments, choking t n 
los travagance? In a certain measure, yes. nels of world trad 
vr Money was being spent so freely, taxes Incidentally, it was pert 
en were being collected so rapidly that all able that t Allied powers 

our governmenial bodies fell into the pect and d ind that Germa 
‘ORT easy habit of spending money like water. pay sufficient to repair 
si New York City’s funded debt has grown age wrought by her armies in B 
» has in ten years from eleven hundred mil- and norther 


J 


nd lion dollars to eighteen hundred million not been paid in full, nor can it e 
nius dollars. Its annual budget has increased be so paid. Similarly, } 

for in the last ten years from three hundred ing: will it ever | 

hay and thirty million dollars to six hundred wieldy war debts—undertaken no d 
o t s and thirty-one million dollars. As to with reasonable expectatior o 3 
the Federal Government, with the bud- sides that they would be « 

get out of balance, the Congress has very ever to be paid in full at Washingtor 
properly been obliged to levy heavy new 
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phenomena which world civilization has 
presented to the wondering eyes of our 
youth for the first third of the twentieth 
century. My purpose has not been to 
discourage you, but just for a few 
minutes to let this vivid panorama un- 
fold itself 
elder view, accustomed to the 
ups and down of this life, having seen 


before your eyes. To our 


various 


former panics and former depressions, 
the spectacle, terrible and prolonged as 
it has been, is perhaps not quite so 
startling as it would be to the inhabi- 
tants of another world. 

We can lay our difficulties at the door 
of no one person; no one group of per- 
no one government. The greatest, 
single underlying world-shaking cause 
of the depression has been the war, its 
prodigious losses, its repercussions, its 
dislocations, its unsettlement of morale, 
including speculative orgies—war and 
the unwisdom of man who permitted 
that war. 


SONS; 


Various PouiticaL IDEAS 

What is the remedy for the world’s 
present situation? Many among us, 
without adequate regard for some of 
these manifest causes of the depression, 
are declaring that the whole economic 
system of civilization has broken down 
once and for all and should be thrown 
into the discard. Is then the answer to 


be a grand leap into Socialism? Or a 
somersault into Communism? My an- 


swer is ‘‘no.’’ Before we move in this 
direction we can well afford to observe 
and profit by other people’s mistakes, 
or perchance by their successes. 

Is the remedy one great plan of eco- 
nomie organization, something that will 
surely balance world-wide production 
and consumption to a nicety and always 
provide work for every one? That is the 
Utopia that the world may work towards. 
But there is no swift and royal road to 
universal prosperity. We have to rely 


not on gods, but on men, to devise, plan, 
organize and execute. 


And we must rely 


limitations. 
that 


American economic community has « 


them with their 


terms, we Can say 


upon 


general 


far more extensive planning than i 
did forty years, or twenty 
We have seen, however, how far it 
fallen short. Yet that 
that, while in the modern world we } 
well have come to a turning, we 
come to the end of the road. 


years 


does not m 


Not 

No, I am one who believes tha 
must rebuild on the basis that is st 
under us. We must, in Mr. Lippma 
phrase, continue to live in the h 
while we are rebuilding it. You n 
call that house, if you will, the capita 
tic system. It has been in the buildi 
since the Dark Ages. It 
its ups and downs, brought to mank 
increasing comfort and happiness. 
is still a fairly tough structure and w 
not easily topple over. But it has 
veloped some serious weaknesses whi 
require more than patchwork attenti 


REVOLUTION BUT EVOLUTION 


has, with 


WHY THE YOUNGER GENERATION Is 
RADICAL 

Realization of that fact brings us ba 
to these universities of ours. I h 
complaint that our college professors a1 
teaching too much of socialistic theo: 
That would not be my _ observatir 
These are days wheu among the tea 
ing forces of our iustitutions the fre 
sort of academic freedom should pr 
vail. But to me it is little wonder 
many of our students to-day are radic 
are joining the Socialist party or a1 
even looking with a kindly eye upon t 
allurements of Communism. The sort « 
world that they have seen is the one « 
chaos that I have deseribed. They know 
no other. The modern world that 
existed prior to 1914 is as unreal 
them as the age of chivalry is to us. I 
a world of flux they want something that 
they can cling to, hold fast to. And 


they eagerly embrace what seems to 
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the solid faiths which assume to 
solved all our questions 


+ 


} . alt ae —— : 
It is the growth Of science that Is per- 


the most encouraging single feature 


ur modern civilization, going far to 
t its present failures. The discov- 
s of science are, as we all know, con- 


tly tending to strengthen and pro- 


o life. The luxuries which science 
ites give us, in turn, time for more 
science. We see on every side scientific 


liseoveries (I am not alluding primarily 
» mechanical development) being made 
y men studying purely for science’ 
sake; workers going on quietly and 
steadily in their laboratories, regardless 
f a changed or broken world. 

If, then, a purely man of affairs can 
presume to speak on an academic sub- 
‘t; if thus I were to make a plea to 


uur universities—to both students and 
teachers—it would be to set up the scien- 
tific method as a goal to almost every 
nd. In training the mind of 
in teaching the student to think and to 
use his mind as he would a finely tem- 


our youth, 


pered tool, we should urge always the 
practice of the scientific method. That 
method proceeds by experimentation, 
by making a disinterested search for 
truth, by getting the facts and seeing 
where they lead. Imagination con- 
structs the hypothesis. Then we verify 
or check the hypothesis to see if the thing 


works. 


THE MAINTENANCE OF AN OPEN MIND 


This means that no fixed and static 
dogmas can necessarily stand unchanged 
in a changing world. They must give 
way to fit the altered conditions. Our 
university can give the student the spirit 
of this scientific approach to most ef- 
forts of human endeavor; not only to 
the realm of abstract knowledge, but 
to a vast number of the practical affairs 
of every-day life, to sociology, religion, 
business, polities, government. Our uni- 
versity can give its students tolerance, so 
that they will not condemn an idea off- 


ORDER 17 
hand, becaus 3 new 
old It to 
tempered S 
nine’ o W1Sda0 
Al ] Ss | i 
met upol rs 1 
I students ¢ 1s 
urge upon mys l uj} n 
in ft world alfairs to 
from every of bias x 
with unpr | y 
nom Syst or ng 0 
system that 1 be pro} 
to get away [from that rigid 1 
which has proved so crippling 
THE Foiuy or Economic Wa 
But I beg you will be und l 
sion as to my own indiv l t 
unimportant as y al No 
system whatever id or new ! 
devised whl S! b pl Y SI 
folly which mankind has show In 1914 
to 1918 white men engaged a 
struggle of self-destructio) It st 
first war of populations. Pre Is W 
had been wars of champions In 
great war the whole econon | r 
the populations of the countries ¢ 
was enlisted. 
When the war ended the st 
ship which led the world was s l 
neurotic and embittered; with tl 
sequence that the treaties ol | 
brought no peace, but erected 
new barriers to peace, political and 
nomic Unwarranted frontier : 
and anomalies like the astronon 
reparations claim, left bleeding 
in the body of mankind. Look b 
we now see that it was inevitable fro1 
these peace settlements, which were no 
settlements that the war shoul not stop 
but should be transferred, as it has i 
deed been, from the military to the e 
nomic field. Here America has been one 
of the leaders in the economic war. In 
the two drastic tariff increases of 1922 
and of 1930 she set standards for the 
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strangulation of trade which other 
weaker nations felt compelled to emulate. 
Thus, the four years’ war on the battle 
fields of France has, as I have already 
pointed out, been continued by a four- 
teen years’ economic war on a world- 
wide front. 


THE WoRrRLD’s INTERDEPENDENCE 


Remember, after all, that we are in 
a world of men who, all over the globe 


are singularly alike in their passions and 
prejudices. Just as we have seen this 
depression to be world-wide, so every 
country is dependent in part on the 
misery or the good fortune of every other 


country. Even America, with al 
magnificent resources, can nevi 
wholly self-contained. 

Remember, again, that we are ni 
the threshold of a new stage ot nr 
and that America must lead the way 
ean go far on that way only by rea 


that it is a part of the world; that 
world also must move with it to new 


coveries and new stabilities. Our 
mary remedy for present difficult 


not in the change of economic syst 


It consists in an enlightened public « 


ion which will demand of our rulers t 


they seek peace, economic as we 
political, and pursue it. 














SPRING DAYS IN ZUNI, NEW MEXICO 


By Dr. ELSIE CLEWS PARSONS 


SON, [EW YO 


We motored in from Galiup ever tre p 
road, in two hours. Twen'y years’ boys wer 


I onee made 
hours, by t2e oid road. which 1s much dep 


be trip in a wagon in groups, Hekiay 


r six miles shorter; but that day much to the satis 


as deep on the ground, and more pueblo. He 


s jalling and it was so cold that the tiat d I i I 
s of the Governor were blue until I he had m on his mind 

the excise law and gave him a_ than any one else, determines 
nk from my flask. That was before dance progra1 B . 


ibition for Whites, but not for In- ing about 


ns, and the week before, Shalako the Shi’wanna J, S 
I had gone around with him and is the ‘‘oldest’’ 
Farmer as they confiscated the white’ ties or curn ‘leties of Zui It 
a hundred bottles or more, from chief has to b member 5 
visiting Navaho. But a snow-storm clan and of a particular 
‘es its own conditions, and I knew ily within the cla N 
Governor had become a staunch pro- in the Kopekwin’s n 
tionist, as were all the Pueblos just qualify for t position was 
that time—they are not to-day. brother and he was not an 
This year even the new road had been Shi’wannakwe 
passable for only two weeks, because of The Kopekwin was 
» great snows of the winter when food about one 
been dropped from aeroplanes for monial group is r 
marooned Navaho and a Zuni per- next Shalako or Advent of the K 
shed on his way back from picking the masked dancer te N 


ns in the mountains. In October a_ or earl) 
of Zufis had visited the Hopi to rooms are ‘‘blessed’’ by imp 
lance Kachina, and the devastating of the irits r Kachn 


snow-storms were imputed to their rain prayer-sticks b fi 
r snow making dance—it had been too The householder wv had r 
successful. enter Sayatas ip 
The dance-visit had been suggested by bad reput 5S s a Laguna 
he new Kopekwin, the son of a Zufi- married into Zufi—many times 
Hopi father. It was from his father, no the last time id entert 
doubt, that the Kopekwin had heard of Sayatasha group, gossip had 
the old custom of visiting the Hopi in had sold the prayer-sticks fro1 
ite autumn to dance Kachina. The _ her floor P ps s 
custom had lapsed since the close of the again. Had the I p k 
last century. Zuni at the time her husband 
[ asked the Kopekwin when the next got the stick of appointment 
initiation of the boys into the Kachina her offer to enterta » 
society was to oceur. A year ago, inthe accepted, the Kopekwin woul 
spring of 1931, the last initiation took have agreed to it. The Sayat: 
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consists of five impersonators. Two of 
them had refused to serve because of the 
scandal about their prospective hostess, 
and their places had to be filled by 
others. 

A departmental row, dishonesty in 
office, failure of family successor, mis- 
carriage in weather control which meant 
loss of crops (the corn could not be har- 
vested until January and was partly 
spoiled), of sheep and of one human life 
—no wonder the Kopekwin was worried 
and looked it, as he sat there waiting 
idly for his meal. Because of his posi- 
tion he could not be asked to cut wood 
or do any of the chores a self-invited 
guest may be called upon to do. 

There are still other matters the 
Kopekwin and all the older men of Zuni 
have to worry about. The Laguna 
woman is not the only seller of ceremo- 
nial objects; the only ex-service man of 
Zuni is said to be another and on such 
a scale that he can afford a car. ‘‘We 
do not know where he gets his money,”’ 
is said of him, which is the pueblo way 
of saying, ‘‘we very much suspect he 
has been doing something he should not 
’” It is becoming increasingly diffi- 
cult to get young men to impersonate 
the Shalako, one of the most exigent of 
the ceremonial réles, for it is a year long 
devotion of visiting distant shrines and 
memorizing prayers. ‘‘The young men 
are lazy,’’ commented a critical girl, a 
half-breed. ‘‘No, my dear,’’ I rejoined, 
**they do not believe.’’ ‘‘Do you believe 
the Sun will help you if you pray to 
him?’’ I asked the girl’s brother, a 
leader in the Returned Students’ Club. 
“No, I don’t,’’ said he. ‘‘And you 
don’t believe in the White people’s god, 
either, do you?’’ ‘‘No, I don’t.”’ 

Over a hundred years ago the Fran- 
eiscan Fathers departed from Zuni, but 
within the last decade the mission has 
been reestablished and has been main- 
taining a school. At first the return of 
the Catholics was bitterly opposed by 
all, excepting a small group of towns- 


do. 


people led by Jests, a Yaqui Ind 
had been captured as a child a: 
into Zuni. The girls would not 
out to dance for the Saint, althou; 
Saint had been cherished throug 
century as much as the other feti 
the town. But the returned F 
and black-habited Sisters wh 
Zuni call crows have been wise 
these years; they have interfered 
if at all with the older people, di: 
their attention to the children, w 
towards the future. The native 
archy is unaware of Catholic or n 
pedagogy, ‘‘give me a child up 
age of seven,’’ implies for them 1 
threat nor promise; and as for the 
children, have they not seen their 
dren going to the school of the 
formed church mission for the 
thirty years or so and still not a s 
convert in the town? So now the ¢ 
lic issue is in abeyance; it is not w 
ing the elders; Catholicism, like P: 
tantism, means merely more sho 
clothes, cakes and coffee Saturday 
or on the Saints days which ar 
otherwise recognized in the native 
endar. Nor does the psychological! 
tude of the youths back from 
boarding-schools trouble the elders 
long as the youths are initiated 
danee. Zuni elders are ritualists, 
philosophers, pretty much as wert 


own elders fifty years ago; as long 
‘go to church’”’ t 


the young people 
are not questioned on what they 
about it. 

Being one of those wholly irrati 


persons who is not interested in relig 


for himself, but very much interest: 
religion for others, during this r 


visit to Zui, I was beginning to wor! 
perhaps more than any Zufi e! 


about the town’s irreligious tende 
I was sorry to see two of the paran 


priesthoods reduced in numbers—in 1 


rain priesthood of the North or T 


chieftaincy there are but two members 


the Kiakwemosi Klashi has died; 
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, are but two members in the war 
riesthood, Loco Joe, who was initiated 
| the last Sealp dance as Bow priest 
ler brother, and Tsawele; Hompikia 

died last this winter the 
Wood society had no ceremonies, it was 


Summer (So 


Hompikia who used to lead them in), 
and Wayeku died two or three years 
ago. Tsawele’s prestige has diminished 
since he was charged with witchcraft a 
w years ago in an attempt to reveal 
the magical cause of the dysentery from 
which the townspeople were suffering. 
After the actual witch had been caught 
ne night trying to lie next to a woman 
to make her sick, he confessed, showing 
where he had buried his painted eggs, 
and he was subsequently banished, but 
in the public trial in Big plaza he threw 
suspicion upon his prosecutor, Tsawele, 
him with keeping certain 
feathers inside his moccasins. As for 
Loco Joe, now ealled Joe Crazy Horse, 
he acts as clown in the Gallup Indian 
and than Zuni I 
caught some young men laughing at him 
to themselves. A war priest charged 
with the crime of all others from which 


charging 


show more onee in 


he is counted upon to protect the town, 
and a war priest, the custodian of the 
taking to vaudeville and ridi- 
euled by the youth! What are we com- 


mores, 


ing to! 

Then there are 
changes going on, to be deplored or not, 
according to one’s point of view. The 
town is no longer compact; new houses 
have been built on all its outskirts, 
houses of dressed stone, instead of stone, 
mud chinked and plastered, or adobe, 
and some of the houses have peaked 
roofs. These building of 


less unexpected 


changes in 


themselves necessitate changes in the 
ceremonial life. No longer can the 


Koyemshi dance from roof to roof sing- 
ing the song of the mountain sheep, and 
domiciliary visits by any of the Kachina 
become less easy. 

The first house of stone and with a 
peaked roof was built about fifteen 


DAYS IN ZUNI ol 


vears ag DY is I i { i 
married into Zuni | ! 
houses in Ss s I ¢ to tl 
spring of Jesis, the Yaqui, to his s . 
another Yaqui captive, and t his 
daughter by a Navaho Another stone 
house belongs 1 woman fro! Is i 
the woman from Laguna has a st 
house Neweomers of course m iy have 


to build houses for themselves 


build on the outskirts; bu 


urally they 


practical conditions aside, newecor S 
tend more readily to innovations than 
do the old established families In this 


connection I note that the single ex 


service man is married to an Arapal 


This marriage was made _ through 
boarding-school acquaintanceship In 
all the Pueblos the boarding-schools 
have been a considerable factor in t 
mixed marriages of recent years; and 


these have been a factor in breaking 
down tribal culture, ever since the tw 
Marmon brothers and another white 


man married into Laguna in the seven 


ties. Mixed marriage and the wage sys- 
tem whereby the youth grow restive 
against communal service (tl Black 
Rock dam broke the day before I 


reached Zuni and the boys complained 
because they were 


and 


not being paid tor 
American 


4] 


expenditure, these 


repairing it acquire 
tastes and habits of 
two conditions of life are undermining 
native culture throughout the pueblos. 
Tourist traffic 
On the wall of Mary’s house hung 


and vaudeville trips help 
too. 
a phetograph of the ‘‘artists’’ who had 
visited Atlantic City—old acquaint: 
Taos and Zuni, and some 
did not know. All the 
Pueblo singers had in one way or an- 
their traditions an 
ceremonial obligations. Some w : 
mixed blood, but not all. Who knows 
what germs of cultural disintegration 
they had from Atlantic 
City and elsewhere, even from Europ 
Gloomy reflections! 

Then the day before I was to leav: 


from Acoma, 
Navaho whom |] 
with 


other broken 


brought back 
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Zuni held a kick-stick race and all such 
reflections were dissipated into the air, 
Here at 


to warrant apprehending 


as hich as the kick-stick. least 


was nothing 
1 


that the 
say within fifty years. 


eulture was doomed to disap- 


pear, sa’ Spring is 
the Zuni season for foot racing, which 
with two ceremonial races, by 


had 


on the same day 


opens 


kiva clan. One of these 


been held on April if 


as the last dance of the spring dance 


and by 


season, which was Mosatechiwe, Hopi 


saint dance. (Although the Hopi have 
no saints!) The race on April 16 was 
the first of the general series which 


would keep up until the Summer Sol- 
the 
more or 


stice ceremony towards close of 


This 


charge of 


series is less in 


June. 
the Sho’wekwe, an informal 
sort of group whose members know the 
ritual for the winter gambling games 
and the spring racing, also a form of 
Sho’wekwe, sometimes 


gambling. Two 


any two men, assemble the race teams 
of three, four or more members. Some- 
times the team are all kinsmen,. ‘‘like 


Each 
the house of its manager the night be- 
fore the with a priest or a 
fraternity man to pray and sing and 
make food offerings to the War gods and 
**They vive food to 


Earth,’’ aceording to 


Osear’s bunch.’’ team meets in 


race, Bow 


to deceased racers. 
the Frank, and, 
like Deer boy in the familiar Pueblo 
folktale, they ask the Sun not to beat 
** White fel- 
lows rest before a race, but we stay up 


down on them as they run. 
all night,’’ remarked Jakey. During 
this night sound omens are sought, from 
birds or from the dead, as they used to 
the 
campaign. Sometimes a spy from the 


be sought in war-time, on eve of 
other side listens in to these omens; in 
view of the big bets made on the race 
advance information is valuable. 

About 4:30 Pp. m. I went to Big plaza 
to see the betting. Three or four men 
representing each side advance in two 
ach other in the mid- 
Several carry bundles 


rows to encounter 
dle of the plaza. 


These are what have beer 
after the 
bets in one of 
retreat. These 
matched by bettors at 


of Ol ds. 


over racers have made 

their houses of ove 
plaza stakes ma) 

large, and 

several men carrying what they w 

put up join the central group. B 

is matched with blanket and the tw 

together, shawl with shawl, silk ke 

kerchief, belt with belt. A S! 
appear to be wearing ap 

money is bet, but I think private! 

probably the 

Jakey had planned to bet private 

shirt off 

his sister had just made him, but 


with 
stakes 


only by younger 


his back, an orange silk 


for him as it turned out, his taker 
drew, and at the close of the day 
satisfaction of all of us he was 
wearing his gay apparel, blue velv 
trousers as well as orange colored 
The betting 
Zuni crowds ever are; 
done quickly and without disput: 


crowd was as qu 


the matehin: 


voice was raised, it was a smiling, « 
ful party. It took them about an 
then the piles of goods were left 
on the ground and the crowd, on 
and on horseback, about two hw | 
men, moved across the river by th 
bridge to the starting line on the 
to the south. 

Here we waited for the runner 
appear after they had forded the 1 : 
by the traditional crossing and had 
their last prayers. Each team of { I 
men was led single file by their : 
night ceremonialist, in this case a | . 
priest for one team, and an Ant fr Z 
nity man for the other. The leader 4) 
a handful of prayer-meal in front . 
team before he left them at the edg P 
town. With this rite he was ‘‘ope 
the road.’’ The racers continued 
first the Itiwanna or Middle team, a 


minutes later the Pathltok or East , 


team,’ into a stretch of greasev 
1 Their manager was Has, son of Apah, 

they had been in the house used by ‘ 

Shuma’kwe fraternity. According to 5t 


son, this fraternity has racing ‘‘ medicine 
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they stooped to pray and sprinkl 
meal. The team sca ye 

each was praying on | ov 

In singel fl Line runners < , 

to the Starting in t arms 

ded tightly across his bare ches 


ire, the powers of four swiftly fl; 
birds—anethlauwa, hawk, s! va 

seo €6ored shoulder hawk, akwatsu’ 
the same birds, at least some of 


the Hopi mention in their racing 


Witl vw 

Be racing 

The abdomen, tl b 

Hawk Coo} s hawil et 


powers for ‘‘abdomen and 


‘k’’ have been obtained during the 


tual of the preceding night. It is an 


saetin 
eresting 


illustration, by the way, of 


i how the Plains Indian concept of get- 
¢ power from the 


through 


Spirits, personal 
power personal experience, 1s 
Pueblo 


power through ritual, for a group. 


ansformed in circles 


nonde- 


Our Zuni racers wear kilts of 


script cotton or woolen cloth; torso and 


gs are bare and they are barefoot 
‘They have to be barefoot,’’ is 1 
(The 
tract the atttention and arouse the pity 

the Spirits, the Hopi 
have a white cotton 
around the head; Pathltok, 


silk. They all happen to be youngish 


1¢ - t} is 1S 
ritual exigency. better to at- 
would say 

[tiwan banda 


one of blue 





nen, from twenty-five to thirty-five, and 
their hair is short; but the locks on te p 
are gathered together and tied 


string : 


with a 
inside this bunch of hair is con- 
cealed an arrow-point, in Pueblo circles 
ever a protective charm. Protection is 
needed, for black magic is practiced in 
these races. 


Ned, 
Voth, 


are 
one of the 
‘*The Oraibi 
Field Columbian 
Anthrop. ser., vol. iii, no. 2, 


Cramps eaused by 
magie., 


2H. R, 


returned, 
Powamu Cere 
Museum 
1901. 


mony,’’ 152-153. 


Pub. 61. 
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IN ZUNI] 


paints a red band around 


A man on a white hors¢ 

and will set t irse, past U1! H 
on towards tl southern n 
towards Towa Yalla a l 
tain,’’ and back to the riv 

of about a randaq 

or eight n . The 1 

and the country is rougl ‘I 
stick may not he touched wit l 


nor may it be held bet 


extricating from crevi r bi 

After the start the tons he 
to fill up wit sp itors 
time bets are made |] vecon ¢ - 


the women 
bank to watch the runners 
Others 
they 


have gone out to n t them 


return with the san vyhoop 
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crowd they started with. One of the 
four has dropped out, he will have been 
picked up by a horseman. The losing 
they, are 


horses. 


team does not finish; too, 
picked up by their 
The stick is kicked high, perhaps twenty 
feet, well over the heads of the crowd, 
and the kicks I saw at start and finish 
covered short distances, not more than a 
The final kick is into the 


and 


friends on 


hundred feet. 
river. But the 
will be placed in an arroyo to be earried 


stick is retrieved 
away by flood waters, thereby giving 
speed to the runners. (This informa- 
tion comes in half-breed, Americanized 
terms. I have no doubt that the sticks 
are deposited not to make the racers 
swift but to swift floods. The 
Hopi term for racer is Desiring-flooded- 
arroyo. The Clouds will have seen the 
fastest runner and will be glad to listen 
to him, his prayers for rain will have 


make 


special virtue. ) 

After crossing, the runners continue 
on to Big plaza, Frank tells me, run 
around the pile of bets and return to 
their retreat. Before the 
goods are moved from the plaza they are 
sprinkled with prayer-meal and again 
they are sprinkled in the house of re- 
treat before the winners appropriate 
them. The people of the house give a 
big supper. For ritual reasons the run- 
ners have been given an emetic. 

The losing team, Panch they are 
called, may reenforce themselves with 
two new runners. They may also go to 
two of the paramount rain-priesthoods, 
the priesthood of the South and the 
priesthood of the West, for greater 
power. And they, the Panch, set the 
date for the next race with their victors, 
also the course. 

I wish I had seen more than the one 
race and more of that. I have since 
learned that this spring there have been 
fourteen more races, including several 
‘‘bigger’’ races than the one I saw, in- 
volving a longer course and more ritual. 


house of 


Even in the early race I surmis 
did not 
runner ‘‘bri 


there were rites | hear 
doubt the leading 
from’’ the pile of goods which he « 
in the plaza, and no doubt he de; 
his kick-stick with prayer-meal tl 
lowing morning after his hair has 
washed.* Nothing of 
oceurs at Zuni without hair washi: 
My calendar-keeping friend has 
corded a race every Sunday from 
17 to June 5, 2e., eight Sunday 
with another race as a rule durin 
week, any day from Monday to 1 
day. That Sunday should be th 
served indicates that the economic 
is now recognized at Zuii, a very sig 
cant change for those who not s 
‘counted their days’’ wholly 
Not that they do 
Three days after the 
Sun priest called 


importance 


ago ° 


sun or moon. 
count so still. 
race on June 6, 
that in eight days all were to plant t 
prayer-sticks for the Summer Solst 
ceremony. Nothing of the Augus 
~alendar in this! 

My Zuni friend has done better 
calendar dates than in explaining 
the various mentions 
teams and gives the names of forty- 
nor 


teams—she 


runners—are selected, does s 

name all the fraternities that made 1 - 
racers ritualistically fit to run not o: ™ 
to win heavy stakes of material g 


but to promote the rainfall which 


affect the crops of all the townspeo} al 
There is still much to learn about . 
Zuni kick-stick race, but incomplete “ 


was my ethnographic information v 


I left the Pueblo, I left with lesser 
despondency. As long as men bet gai); t] 
risk stone bruise or cactus wound 7 
whether for pleasure or for profit, a: gS) 
dread black magic, the spirit of old d 
Zuni will live on, despite schools, 
system and foreign spouses. t 
8 See M. C. Stevenson, ‘‘The Zufii Indians e 
Twenty-third Annual Report Bureau America! , 


Ethnology, pp. 318-328. 1901-2. 








SOME MAGNITUDES 


By Professor INGO W. D. HACKH 


COLLEGE OF 


PHYSICIANS AND SI 


MopERN science is reaching out farther 
ind farther into the distant corners of 
» macrocosmos and is likewise delving 
and the 
structure of the microcosmos. 
ever-widening frontier of 
many quantities, large and small, are 


intricate 
In 


exploration 


deeper deeper into 


this 


measured or calculated. 
recorded in light years in one branch of 


Distances are 


science, in Angstrom units in another; 
locities are measured in kilometers per 
second and in millimeters per day ; while 
1 extremes of the measuring scale are 
gammas, and 
atmospheres and dynes and many others 


more. 


tons and years sigmas, 


To compare some of these significant 


neasurements by converting them into a 
common the purpose of this 
paper. In the following tables an at- 
empt is made to collect the most recent 
the extremes deter- 
mined or reasonably calculated by the 
different branches of science. The task 
is interesting, for it reveals some rather 


interesting sidelights. 


. A 
scaie 18 


; 
ata 


showing 


as 


1, Tae DIMENSION or LENGTH 

It is a curious fact that man is just 
about half-way between the largest and 
smallest object, for he is 10°° times 
smaller than the Milky Way in which he 
lives, and 10'* times larger than the pro- 
ton out of which all matter is made. But 
the indications are that the Milky Way 
is not the largest, nor the protons the 
smallest object, and explorations in both 
directions are still unfinished. 

Assuming that we have some concep- 
tion of the distances existing upon our 
earth, we find that the diameter of this 
planet is about three times the air-line 





RGEONS, 


SCHOOI OF AN AN oO 
distance from Ne York t S I ! 
cisco, While nin times tf it dls S 
need d to span the equator If we travel 
eighty-seven times between these tw 
cities W | vi tray d I a 

our nearest neighbor, the 1 | 
satellite has a radius exten rom 
New York to Denver d is, \ l 
earth, only a mite in t uni 


Nearly twice the distance from earth to 


moon is needed to arrive at the radius 
of the sun, hence the mo n’s orbit 
around the earth will find ample room 


to move within the sun. Distances in 
crease rapidly when we me 


asure the re 
moteness of the sun from us and other 
planets, yet the diameter of the solar 
system with its ten thousand million 


kilometers is but an insignificant fraction 
of a light year, the latter being nearly) 
947 To 


spans of space we may calculate the rela 


times longer 


VISUaLIZt ul CSC 
tive distances required for placing a { 
ball, nuts, peas and lentils to represent 
the tne 
Sirrus, represented by another 


solar system ;—if nearest star, 


is to be 


football, placed at the proper distance: 


we shall have a demonstrati n OL the 
reason why we can not observe any 
planets surrounding other stars, for t 
size of the solar system is insignificant 
compared to stellar distances Yet 
multitude of stars which we see on clear 
nights are but a small fraction of those 


which make up our g 


the 


alaxy or Milky Way 


system, diameter of which has a 


reach of fifty-thousand light years, or ten 
times as much as the nearest star cluster 
These are objects faintly visible t 

eyes, but in the telescopes revealing 
themselves as accumulations of man 
stars, likewise at great distances from 








each other. The space between our two 
footballs is large and if all other stars 
are relatively placed in such spans, our 
Milky Way system is mostly empty 


space. Yet beyond this galaxy there are 


thousands of other galaxies, spaced ap- 
proximately at forty times their diam- 
eters, until we come to the farthest spiral 
nebula discernible by photographic 
means at a remoteness of a hundred 


lorty million light years Yet the end 
is not yet, for the range of man’s eal- 
culation, the diameter of the Einstein 
universe, is fifteen times farther. 
Turning in the other direction, we ex- 
plore the nearness of the microcosmos 
and follow smaller and sma!ler particles 
into the realm of the microscope and the 
world of cells and nuclei and chromo- 
somes. On the borderland of the visible 
we come to the domain of colloids and 
ultramicroscopie particles, and from this 
aggregation of molecules we pass to 
single molecules and to atoms. Dissect- 
ing the atom into protons and electrons 
we come to the smallest thing, at present 
the nucleus of hydrogen. Magnifying 
electrons and protons to the size of a 
football and pea, and placing these at 
the relative distances from each other to 
represent the orbits of electrons, we find 
that these diameters and distances re- 
semble in inverse proportion those of the 
starry universe and that matter is like- 


wise—relatively empty space. 
TABLE 1 
MAGNITUDE IN LENGTH 


Einstein universe 2,000,000,000 light yrs.1.9x10*5 m 
Farthest spiral nebula 140,000,000 “ “ (1.3x10% “ 
Galaxy to galaxy 1,800,000 “ 1.7x102 “ 
Andromeda nebula 900,000 “ ° see < 
Milky Way diameter 50,000 * “ .4.7x10" “ 
Sirius from sun 89 *, .8.4x19" “ 

1 parsec =3.06«10% km ........cc0. 3.1x10"* “ 

1 light year 9,462,700,000,000 km. .9.5«10"5 “ 


Solar system diameter 10,000,000,000 km.. 1x10" “ 
Neptune from sun 4,400,000,000 km. .4.4x10" “ 
Earth from sun 149,000,000 km. .1.5«x10" “ 


Sun radius 692,000 km. .6.9x108 “ 
Moon from earth 384,000 km. .3.8x108 “ 
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Jur rr s 6=,000 
I th equator 40,07 
Earth radius 6,377 kt 
N.Y.to San Francis« highway) 5,23 
“ “ “ : ) 4.4511 
Moon radius 1,740 ki 
1 kilometer = 1000 m 1,000,000 1 
Denver : bove sea-level 1L.6G3sS 
Steamer Eu le " 285 
Lowest soun 16 l 
Man, average height 172 cm 
1 meter=1000 mm=1,000,000 u=10"* km 
Highest sound vy 171 
l illi t 
1000 2 =1,000,000 mu=10°% I 
Smallest visible particle 5O wu 
Cells of Drosophila 7-25 uw 2 
Nucleus of Drosophila 5-15 uw 
Chromosomes of Drosophila 0.2-5 
Coccus bacteri Zu 
1 micron (4) = 1000 mp = 1,000,000 pu 
Red blood corpuscle S00 mu 
ted light wave 770 mu ri 
Smallest microscopic particle 300 mp 
Average path of hydrogen 170 mu 
Large colloidal particle 100 mu 
Shortest ultra-violet wave 13 mu 
Thickness of oilfilm 5 mu 
Ultramicrose opic particle tmp 
Molecules 0.2to5 mu 
Gas molecule distance 1 mp 
1 millimicron (mu) 
1000 micromicrons (pp) 
Sulfur atoms, distance YOO uu 
Atoms 100-600 uu f 
Silver atoms, distance 100 uu 
Soft x-ray wave 136 uu l 


1 Angstriém=100 uy 


1000 milliAngstriém (mA) 


Electron orbit in hydrogen 53 uu 
Hard x-ray wave 19 uu 1. 
1 micromicron (up) 

10 x-units (),.) or mA 
Shortest gamma ray 2 um 2 
Longest cosmic ray 0.6 wy 6 
Shortest cosmic ray 0.04 uy i 
Electron diameter 0.0338 pu. ..3.5 
Nucleus of gold atom 0.0004 uu... 4 
Nucleus of hydrogen atom 0.00002 un. 2 


2. THe DIMENSION oF Mass 


Perhaps the largest figure caleulat 
by man is the mass of the Einstein 
verse, namely, an eight with sevent 
eight ciphers behind it. Compat 
with this amount, the galaxy to w 
our solar system belongs is insignific 
for it has but fifty-five zeros, that is 
heptillion times lighter in weight 
the galaxy be an apple, the universe v 
be the earth. Within this galaxy it 
most interesting to find that all stars 





SOME 


r giants or dwaris, have approx] 
the same mass although Vastly 

it in SlzZ¢ tor thelr mass varies 

1 32 and 26 ciphers. The su 


third million times heavier than the 


belongs to the smaller star 


est planet 1s 317 times heavi 
earth and our satellite has but on 
y-first part of the earth’s mass 


(Coming down to earth we find the es 


d mass of the hydrosphere, that 1s 
ans. lakes, rivers, snows and ie 


» but one six hundredths part of the 


and not quite five hundred times 
ter than the mass of the atmosphere 
the 


e-—and over five 


— | 


+ 


he mass of atmosphere 1s con- 


times the 


The 


aver- 


mass of an asteroid. annual 


of meteorites nearly reaches the 
nnage of the steamer, Bremen, and 
tween this magnitude and the weight 


man himself we may enlarge our 
table ad libitum. 
Turning to those small quantities 


ch we eall ‘‘traces’’ we note with 
nterest that the effective dose of vitamin 
A is three thousand millionth of a gram, 
pproximately the same amount of mag- 
nesium ean just be detected by chemical 
Much smaller traces of sodium 
detected by the flame test, still 
1] 


ller amounts of mercaptane are per- 


Cans, 


sma 
eptible by its order. Most sensitive for 
deteeting traces, however. is the spectro- 
scope, and this in turn is apparently 
by the magneto-optic 


Allison The 


masses of colloidal particles and proteins 


surpassed 


method of 


new 
and others. 

The largest 
moleeule which has been synthesized is 
about 
eavy as the artificial peptide or protein. 


moleeules are rerls ; 
molecules are overlapping. 


maltosazone, which is twice as 
h 

The oilfilm must be assumed to be of 
single molecular thickness, for a minute 
Square of it comes close to the weight of 


a stearine molecule. 


Sugar molecules 
are small in comparison to proteins and 
fats, yet still heavier than the heaviest 
Mi atom, 


uranium. The lightest atom, 


MAGNITI 


lightest 


electron 
pare wi 
heavy star, as Van Maanen’s st 


compa! 


and lig 


DES 


rT) 
1 
M 
7 
1 ‘ 
; ae 
LO g 
tL 
O01 ¢ 
A 
1 
] OOO TI 
$021*H 
2,112«H 
1000.00 
SI If 
t H 
238 * H 
IS*«Hi 
lxH 
1845 of H 
thing. Protons sma 
S lar r and hieht 
Ti ‘ } ther 


lon to Sirius, and 

ht star, as Betelgeu 

Tue DIMENSION O 
It is ealeulated that s 


comes 


into ra 


from a 


diations, that 


the 


sun dwindles in proportion t 





matte! 
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emitted, hence the sun will slowly di- 
mass. To shrink to half its 
have to wait 500 billion 
times longer than for 


minish its 
size we shall 
years or 
the same process to happen to thorium. 
Thorium, the longest living member of 


twenty 


the radioactive elements, has an average 
The 


system of 


life four times as long as uranium. 
Sitter that is the 
galaxies, 1S to double 


universe, 
assumed its size 
every fourteen thousand million years; 
this is a comparatively short epoch for 
such a undertaking, and this 
figure will probably be revised in future. 


rigantie 


The geologie age of the earth approaches 
close to the time required for doubling 
the universe, and about one half of this 
time spent by the earth in the 
Proterozoic era and a quarter of it in 
the Paleozoic era. During the Protero- 
zoie era the sun has traveled four times 
around the hub of the Milky Way, the 
solar year being two hundred million 
years. the birth of Christ the 
newly discovered planet, Pluto, has 
made over six trips around the sun. 
enough, the engine, 
revolutionizing industry, and oxygen, 
founding modern chemistry, were in- 
vented and discovered at about the same 
time. The foundation of organic chem- 
istry dates but three generations back to 
the synthesis of urea, and the corner- 
stone of modern physics is but one gen- 
eration old with the discovery of radium 
and x-rays. 

Turning to short time intervals we 
find that the instant which a single 
image of the moving pictures remains 
on the sereen is but a small fraction of a 
second but much longer than the fast 
photographie shutter. The fastest photo- 
graphie device seems to be the chrono- 
tine, an instrument with many photo- 
graphic lenses and continuous film move- 
ment used to take pictures of fast mov- 
ing machineries which can be speeded 
up to a series of 10,000 pictures per sec- 
ond. Short-lived are the frequencies of 


was 


Since 


Curiously steam 


TABLE 3 
MAGNITUDES IN TIME 


Sun diminishing one half its mass 


Thorium, average life 25,000,000,000 yrs. 7.7 


Uranium, average life 6,300,000,000 1.91 
Earth age(Hein rocks) 2,000,000,000 “ 6x1 


Universe, doubling in size 1,400,000,000 “ 4.3x1 
Earth, Proterozoic era 
Earth, Paleozoic era 

Sun period in Milky Way 
Earth, Quaternary period 
Ionium, average life 
Dawn of history 


850,000,000 “ 2 6x) 
420,000,000 “ 1 
200,000,000 “ 6 
1,500,000 “ 4.6x] 
120,000 “ 5*1 


6.000 “ 1.91 


Birth of Christ 19382 “ 6.1 
Pluto period around sun 282 “ §8.7x1 
Neptune period around sun 164.7 “ 5x1 
Steam engine invented 157 “ 4.9~1 
Oxygen discovered 157 “ 4.9x1 
Urea synthesized 102 “ 3.1x1 
Man, average life 42 “ 1.3x10 
Radium and x-ray discovered 35 1x1 
1 year=31,536,000 sec. .........000000- 3.1%) 
Earth period around sun 365.2 days... 3.11 
Mercury period around sun 87.96 “ ...7.6x10 
Uranium X', average life 35.4 x10 
Moon period aroundearth 278 “ ...2.3x108 
Sun rotation 24.6 ~ ooo BOF 
Radium E, average life 7 ” ssc COP 
BE See OE. cbccccrccrccccance 8.6104 
Earth rotation, 23h. 56m. 4 sec. ........ 8.6104 
1 hour=3,600 sec. ....... aaneenesaull 6x1 
Radium A, average life, 4.5 sec. ...... ; 270 
1 minute=60 seconds =60,000 sigmas.. 60 
1 second =1,000 sigmas (0)........... 1 
Motion-picture image on screen 641 0.. 6.4~1 
Engine wheel period (1,500 r.p.m.) 4060.. 4x10 
Alternating current cycle 100.. 1x10 
Sound vibration (C,) 40.. 4x10 
Sound vibration (C,) 260.. 2x10 
Photographic shutter, fastest 10.. 1x10 
1 sigma (0) =1,000 millisigma (mo).... 110° 
Chromatine image Pi a abbkinkn ken 1x10-* 
Oscillograph DO cccnenvens 1x10 
Radium C’, average life 1moO............ 1x10°* 
1 millisigma (mo) 
=1,000 microsigma (uwO)........... 1x10°* 
High frequency cycle 100uo............ 1x10 
Radio oscillation a rer rer 8x10 
Lingering period of excited atom l1yo 1x10 
Thorium C’, average life lyuo.. 110 


1 microsigma (uc)=0.000,000,001 second. 110° 
Yellow light oscilltaion................+. 
Coemie ray caciliatio®... ..ccccccccccccce 





the waves of sound and light. Th: 
vary in proportion to the wave-lengt 
down to the shortest recorded time for 
cosmic ray oscillation. Before reaching 
this extreme we find the nearly instan- 
taneous birth and death of a radium ©’ 
atom or a thorium C’ atom, likewise t! 














+ foe 


SOME MAGNITUDES 


rt lingering period of an excited 


m. that is, the time required for an 
ited atom to stay excited. 


}. THe DIMENSIONS OF VELOCITY 

The fastest thing in the universe, and 
also the most constant one, is light. No 
matter how long it has traveled or how 
far it has gone, it speeds on with equal 
velocity and thereby serves as an astro- 

mical yardstick, the light year. Its 
indamental nature makes it also of 
importance in the subatomie world, 
where e, the velocity of light, enters 
intomany fundamental equations. Elec- 
trons are a close second for honors as 
racers, for with sufficiently high voltage 
they can be made to speed on with light. 
The alpha particles emitted from the 
radioactive elements have an _ initial 
velocity about a hundred times less than 
light, but they soon tire and stop. Curi- 
ously enough, this is approximately the 
same velocity with which the,Sitter uni- 
verse is expanding or the farthest spiral 
nebula is receding. Compared with 
such speeds, the motions within the 
Milky Way are sluggish, for the sun 
moves along at the rate of 200 miles per 
second or seven times as fast as the 
fastest planet and about seventy times 
as fast as the slowest planet, Pluto. 
Neptune’s speed around the sun is about 
equal to the speed of sound in iron and 
this is but twice as fast as the motion 
of hydrogen molecules in a container at 
zero Centigrade. Yet the hydrogen 
molecules move twice as fast as a rifle 
bullet leaving its muzzle. The rotation 
of the earth at the equator, with refer- 
ence to the sun, is about the same swift- 
ness as that with which oxygen mole- 
cules travel at the freezing point of 
water. The moon travels very leisurely 
and slowest of all heavenly bodies, with 
934 feet per second; this is about one 
half as slow as sound dashes through the 
air and nearly twice as fast as the fast- 
est racing car running 254 miles per 





hour. A nerve impulse compar: 


ably with the speed of modern 


and automobiles, while a pape! 


machine is conservative and 


roll of paper at the rate of fift 


an hour. 


MAGNITUDES IN VELO ¥ 


Light 186.00K per © 99x] 


Electrons in cathode rays 1 


Alpha-particles, initial I 


velocity 20.000 per } 2x] 


Farthest spiral nebt 
(recessiol 


Sun,around hu 


Milky Way 200 1¢ 
Mercury around sun 29.7 s +.78x10° 
Earth around sun 18.33 . 2.95108 
Neptune around sun 8.37 4 ¥ 
Sound in iron 3.1 “ 5x1 
Hydrogen molecules 

at 0° Cc 1.11 1.8x1 
Sound in water 0.9 ses 1.46«1 

| ft 
Rifle bullet in air 1,970 4 per ; 6x1 
sec. | 
Nitrogen molecules 

at occ 1,630 ” . 4.97~10* 
Earth rotation at 

equator 1,525 ” +.65x10* 
Oxygen molecules 

at 0° Cc, 1525 sas +.65*«10* 
Sound in air 1,089 - 3.52* 108 
Moon around earth 534 “ 1.63x10* 
Speed car on racing 

beach 370 sa 1.1410 
Wind at 100 miles p.hr. 150 ‘ $571 
Nerve impulse 128 . 9x1 
60 miles per hour 8S “ . 2.6610 
20 miles per hour 29.2 * 9 


Paper-making machine 16.6 


1 centimeter per secon: 


Crystal growth mm 
(picric acid) 14.3 ¢ per 
8e~C 


Gas diffusion 


(H into O 6.9 a 0.68 


Fastest plant growth 0.03 
Crystal growth (o-phos 


phoric acid) 0.018 “ 1.8«1 
mn 
Growth of beard 0.0001 2 per 1x1 
| sec, | 
Diffusion of gold fmm ) 
into lead 0.002 2 per 1.6«1 
lay | 








60 


Turning to slow motions we find that 
picrie acid is among the fastest growing 
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lenses, a sun or solar 


atomie hydrogen torch is not \ 


furnace 


crystals, it grows about one eighth of an behind and is followed closely b 
inch in two seconds; about half as fast marvelous induction furnace 
is the diffusion of hydrogen into oxygen. heats conductors as high as they 


The fastest growing water plant is three 
crowing 
Among 
the slowest of the slow is the speed with 
which gold atoms diffuse into lead. No 
attempt has been made to evaluate the 
slowest motion of all, the displacement 
of stars in the line of sight, which natu- 


hundred times as swift as the 
beard of a freshly shaved man. 


rally is only apparent and represents ‘%tellar interior SSPE SET. 20,00 
: +3 : Stellar surface (B star) 41,000° F, 2 
not the true notion. In astronomy we = gojar surface (G star) 10,800° F. 6 
find the fastest and the slowest motions. Sun furnace 
(focus of 19 lenses) 10,000°F. 
5. THe DIMENSION OF TEMPERATURE nm an on noha — 
Induction furnace 
Compared with other magnitudes, the (conductors) 7,200 
. : Electric are in vacuum 
‘ange ir one extreme to » otner 1s 
range from | ne extreme t the oth PR gett den 
very small in theoretical and practical  ungsten, melting point 2 
temperature. Therelationsseem simpler Oxy-hydrogen torch 2 
Gas burner 1,7 


and ean be grasped more readily: thus 
from the hottest climate in Tripoli or 


Death Valley to the coldest climate in Hottestclimate (Tripoli) = 136.4 
7. = . e (Death Valley) 134.1 
Alaska or Northern Siberia, there is but — yfan, poay temperature 98.6 
a difference of 110° C.; while between Ocean water (La Jolla) 78.4 
the greatest heat artificially produced #ter freezing point 32 
_ 7 Mercury, freezing point -37.8 
and the greatest cold achieved experl- Coldest climate (Alaska) _ R90 
mentally, there is about 5,700° C. differ- (Northern Siberia) -87 
. Liquid ai 318 +) 
ence; but theoretically the temperature aT wt 19 
: ; : . . : nterstellar space ~ 454 out 
in the stellar interior reaches forty mil- Hydrogen freezes ~ 458 or 


lion degrees, which still leaves the entire 


stand, usually up to their melting 


? 


Besides graphite, tungsten has thé 


est melting point of any element 


organic compounds the highest n 


TABLE 5 
MAGNITUDE OF TI 


Rubrene, melting point 
Water, boiling point 


Lowest experimental 
temperature 


MPER 





(0.75° 2 


range of temperatures within seven  apgointe zero > ee na 
ciphers. From the hottest stellar in- (1° F.- 0.5556°C. and 1°C.- 18°F.) 
terior there is a gradual drop in tem- Ee 

perature as we reach the stellar surface; point has the hydrocarbon rubr 


this drop is so large that even in the 
hottest stars, Class B type, the surface 
temperature is but one two-thousandth, 
or 23,000° C., while the coldest visible 
stars, Class M type, have 3,000° C. at 
their surface and thus come within the 
range of temperatures produced arti- 
ficially upon our earth. The sun sur- 
face is about three times hotter than the 
oxy-hydrogen blowpipe; this tempera- 
ture can be closely approached on earth 
in the focus of a system of nineteen 


Within the narrow range of about 
hundred the melting 
boiling points of all organic compow 
Climates hotter or colder may have | 
reported, but either inaccurate 
mometers or improper methods 
been used and at present the most 
liable figures are 136.4° F. for the hottest | 
and —87° F. for the coldest climat 
temperature. This is far above the t 
perature of liquid air or liquid hyd: 
gen. Coldness is harder to produce t 


degrees are 








SOME MAGNITUDES 


ess. It takes more energy to cool 


an to warm, and scientific progress is 
for each tenth of a degree is an 


mecuit, 


ievement as we approach absolute 
Interstellar space is about three 


rrees above absolute zero and experi- 


ntal methods have reached tempera- 
res within three fourths of a degree of 
psolute zero. 
CONCLUSIONS 
In making this short 
vgnitudes but a few physical proper- 
ties have been selected. It is found that 
range of magnitudes varies, it is 


ereatest in mass and smallest in tem- 





inventory of 


>a 











SCIENCE SERVICE RADIO TALKS 


PRESENTED OVER THE COLUMBIA BROADCASTING SYSTEM 


FLYING THROUGH THE ANCIENT NEAR EAST 


By CHARLES BREASTED 


ORIENTAL INSTITUTE, U 


THosE of you who have traveled in the 
near Orient know that to-day between 
England and India and South Africa, 
between Holland and Java, between 
France and Cochinchina, and between 
Germany and Russia and Persia there 
are in operation regular passenger and 
mail air services. Amateur solo flyers 
over these routes may break into the 
headlines for apparently remarkable ex- 
ploits. But quietly, week after week, 
through blazing desert heat or across 
snow-capped ranges, through dust 
storms sometimes sixteen thousand feet 
deep, and over tropic seas, the pilots of 
these various airlines carry on over their 
long air trails. Only when you have 
crawled across these dreary stretches by 
caravan or motor car or even by ship 
can you fully appreciate the vast amount 
of time and effort saved by air travel. 

Before sharing with you a flight made 
through the Near East for the especial 
purpose of securing a motion-picture 
record of our field work, whence I have 
just returned, let me explain briefly the 
nature of the Oriental Institute of the 
University of Chicago. With twelve 
field expeditions scattered through 
Egypt, Palestine, Syria, Turkey, Iraq 
and Persia, it is to-day the largest 
archeological research organization in 
the world. It was created in 1919 by 
Dr. James H. Breasted, its director, with 
funds appropriated by Mr. John D. 
Rockefeller, Jr., and its subsequent ex- 
pansion has been due both to him and 
to two of the Rockefeller boards, as well 
as to various individual supporters. The 


“ty 


4 


NIVERSITY OF CHICAGO 


institute’s beautiful new headquarte: 
building on the quadrangles of the (» 
versity of Chicago constitutes the 
laboratory ever set up for the stud 
the rise of man from remotest savager 
to the conquest of civilization. Then 
floor of this headquarters is given 

to a group of exhibition halls, wher 


less than an hour you may gain a bird’; 


eye view of the whole career of may 
terms of man’s own handiwork, | 
practical and artistic. 

The Near East—where civilizati 
first arose—is to-day literally a gr 
warehouse of buried ancient cities 
towns filled with the paraphernalia 
man’s daily existence thousands of ) 
ago—equipment long since ‘‘writt 
off’’ by the inexorable wear and tear 
history. These ancient cities are 
silent mounds, representing ‘ayer 
layer of different periods and civi!i: 
tions. Armies conquered a place, bur: 
and ruined it, and presently either 1 


victors or what remained of the origina! 


inhabitants would level off the ruins a! 


construct upon them a new city. Or 


merely the disintegration wrought 


time and weather, as any present-da) 
oriental town will bear witness, would 


cause buildings to tumble in, necessitat 
ing the creation of new ones upon 


old. Thus, by what we call the proces: 


of ‘‘urban stratification,’’ there grew 

city mounds, great ‘‘layer cakes’’ of di 
ferent civilizations and periods whic! 
the Oriental Institute and other scien 
tific archeological organizations are sys 


tematically excavating. From the ma- 
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terials thus unearthed we are able to 
reconstruct not only the buildings and 
furnishings of a given period, but even 
the life which once pulsed through the 
ancient streets—how kings ruled, armies 
fought, ordinary folk tilled their fields, 
bartered and traded, married, begat 
families and at length died and were 
buried. Along a far-flung front of over 
thirty-five hundred miles, from Upper 
Egypt on the south, Turkey on the north 
to Persia on the east, the expeditions of 
the Oriental Institute are meticulously, 
painstakingly gathering, excavating, re- 
cording, exploring; and out of this new, 
synthetic attack upon the story of man- 
kind, which enlists the assistance of 
geologists, paleontologists, ethnologists, 
anthropologists, botanists, medical men, 
chemists, archeologists, philologists and 
historians, it is hoped there will grow 
the authoritative, interpretative history 
of civilization. 

Because the field work of this wide- 
spread organization had never been re- 
corded in motion pictures, your speaker 
persuaded Dr. Breasted, his chief, to 
lend his services toward the production 
of a talking picture to be called ‘* S++ 
New Past,’’ of which Part I should con- 
tain a synopsis of the rise and develop- 
ment of civilization, and Part II a vivid 
survey of the Oriental Institute’s lead- 
ing field expeditions in the Near East. 
Part I was completed at Chicago last 
February with notable success; but the 
completion of Part II was a much more 
ambitious undertaking and became the 
major business of your speaker’s annual 
visit to our field projects. 

In every department of its work the 
Oriental Institute has always tried to 
avail itself of the latest developments of 
science, from sound pictures and avia- 
tion to the delicate technique of modern 
excavation and recording. Finding 
upon my arrival in Cairo last March 
that quite by chance the well-known 
English pilot, Captain Gordon P. Olley, 





chief charter pilot of the Imperial Aj 
ways, Limited, was in Cairo with 
Avro Ten—a trimotored Fokker type 
10-passenger monoplane—I welcomed 
the opportunity of chartering this ma 
chine with an additional crew of two, 
consisting of radio operator and assis- 
tant pilot, for an air visit to our widely 
scattered expeditions. The renown of 
Captain Olley among his colleagues 
arises from a brilliant war record and 
subsequent flying now totaling well over 
ten thousand hours—more than eighteen 
months of his life—in the air! His skill 
and trustworthiness is attested by his 
having so frequently carried across 
Europe the Prince of Wales, the King 
of the Belgians and other notables whose 
lives belong to their people. 
Accompanied by Mr. Reed Haythorne, 
our cameraman especially dispatched 
from America, we took off at dawn on 
March 23rd from Heliopolis airdrome 
outside Cairo and headed northeast for 
Biblical Gaza in Palestine, where we re- 
fuelled before continuing on across the 
Dead Sea, Transjordania and the nearly 
six hundred miles of desert beyond 
which lies Baghdad. In the middle of 
this desert lies a tiny Beau-Geste-like 
fortress guarding the ancient Rutbah 
Wells—a place no larger than a pin 
point on the map, yet by means of Mar- 
coni’s remarkable new direction finder, 
a haven for all the air services. Behind 
its barbed wire 
machine gun emplacement you may eat 


entanglements and 


an excellent meal while your plane is 
being refuelled. Every drop of gasoline 
and morsel of food has been hauled 
across the desert from Damascus or 
Baghdad by motor convoy. 

From Rutbah we flew on to Baghdad 
through a fiendish dust storm in which 
visibility was nil and progress was pos- 
sible only by constantly establishing our 
position through radio. Captain Olley, 
who had never before flown this route, 
literally bisected the Baghdad airdrome, 











and brought us safely down. After a 
sleepless, choking night, the dust settled 
as suddenly as it arose, and we were able 
to record in ‘‘movies’’ the work of our 
Iraq Expedition, stationed about 50 
miles out in the barren plain northeast 
of Baghdad, where we are excavating 
two large ancient Babylonian cities, the 
latest ‘‘layers’’ of which date from 2500 
b. C., or some 4,500 years ago. 

Thence we pushed on to Basra, the 
great port of Iraq on the Persian Gulf, 
and on to Bushire, our airport of entry 
into Persia. The dust had risen again 
and we felt our way along the Persian 
coast in a twilight through which, after 
Bushire, we had to climb to 12,000 feet 
before we found the clear sunlight. The 
silver-tan peaks of three great mountain 
ranges stood out in the late sun, like 
is!snds in a vague sea of gray-brown 
dust; and here and there the islands 
were covered with snow. Sailing along 
in the even, cold upper air we came at 
length to Shiraz, which lies in a plain 
over five thousand feet above sea-level, 
and thence by car continued to Per- 
sepolis, the most magnificent site of the 
ancient world, with the single exception 
of the Acropolis at Athens. 

Persepolis, the capital of the Persian 
Empire built by Darius the Great about 
900 B. C. and destroyed by Alexander 
the Great in 331 B. C., stands at the 
base of a black mountain on a great ter- 
race built of gigantic blocks of stones 
taller than a man, and surveys a vast 
plain encircled by mountains. Here 
ruled the emperors of ancient Persia— 
and here to-day the Oriental Institute is 
excavating and restoring this place of 
transient grandeur. Our _ expedition 
headquarters is the reconstructed harem 
of Darius! Needless to say, our cinema 
record of Persepolis—the first one ever 
made on standard size film—is of re- 
markable interest. 

From Persepolis we drove back to 
Shiraz (a distance of some 40 miles) 
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and once more enplaned for Bushire 
Baghdad, where we were again dela 
by a dust storm—the one in y 
Colonel Regnier, president of the Le 
of Nations Frontiers 
erashed with pilot and companior 
they were en route from Damascus 
Bag:.Jdad to consider the realignment 
the frontiers of Kurdistan, where at 
moment ti: mountaineers are in a st 
of war. As ‘ve took off from Bag 
early on the morning of March 30 
watched the funeral cortege bri: 
the bodies to two waiting Royal 
Force which flew them 
Damascus. 

After recording the institute’s 
at Khorsabad, some eighteen miles n 
east from Mosul, where we are excavat 
ing the palace and city of King Sarg 
II, once ruler of Assyria, from wi! 
palace the Institute secured the 
winged stone bull now installed in 
exhibition halls here at the Chic 
headquarters, we continued on, sou 
westward across the desert, via Rut 
to the shores of the Lake of Gali 
whence by car we achieved our exp 
tion excavating the Mound of Megidd 
which guards the pass leading throug 
the Carmel Range of hills. Every a: 
of ancient times, marching from P: 


‘ 


tine to Egypt or the reverse, had to 


Commiss 


bombers 


this pass, and even in the late war, L 
Allenby sent through it in a single ni 
his 20,000 cavalry. It was natural t! 
in very early times so strategie a poi 
should be oceupied by a town whic 
gradually grew to large proportions 
The Institute is peeling off stratum aft 
stratum of different occupations, and at 
present has laid bare the city of 
time of Solomon (about 950 B. C 
where you may walk through the stab! 
once occupied by his blooded horses 
which he traded with neighboring cou! 
tries. Here we made a fascinating p 
ture record, including that of a newly 
discovered tomb deep in the native rock 














From Megiddo we returned to the 
Lake of Galilee and took off again, 
‘reling over Nazareth and Haifa, and 
above Megiddo, photographing as we 
went, and southward to Jerusalem, and 
at length back over the Suez Canal to 
Cairo, where we added to our ground 
record of Luxor and Memphis air views 
of the great Pyramids, the step Pyramid 
and the ancient cemetery of Memphis, 
before coming down once more at Heliop- 
olis airdrome. 

On a magic carpet, albeit to the roar 
of three motors, we had circled the major 
portion of the ancient Near East, had 
secured some twelve thousand feet of 
unique motion-picture record, and had 
in the face of every sort of obstacle, re- 
turned to our starting point on abso- 
lutely scheduled time. I can conceive of 
the day—it may even be upon us now— 
when a far-flung archeological organiza- 
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tion will find its own aircraft indispen 
sable to the maximum efficiency of its 
field work. 

In conclusion, for 
are asking what dispositi 
make of this 
me say that we shall select from it the 


those of you who 
n we expect to 
motion-picture record, let 
material necessary for completing ‘*The 
New Past,’’ to the 
Dr. Breasted’s voice describing what you 
We shall also make from it 
two other pictures, both in sound 
New Past’’ 
by March, 1933, and possibly also most 
of the shorter pictures. While ‘‘The 
New Past’’ in its version is 
being prepared primarily for audiences 


accompaniment of 
at least 
‘*The 


should be ready for release 


see. 


original 


institutions—colleges, 
schools and other groups—it is not un- 
likely that a more popular version will 
be prepared for wider showing. 


in educational 


ECHOES GIVE OCEAN DEPTHS 


By Dr. HERBERT GROVE DORSEY 


PRINCIPAL ELECTRICAL ENGINEER, U. S. COAST AND GEODETII 


Ecuoers, which are made by sounds re- 
flected back to you, are heard on all sides 
and by everybody; you are so used to 
hearing them that they are seldom no- 
ticed unless the echo is heard at a con- 
siderable time interval after the sound 
is produced. In a room with bare walls 
we hear the echoes so quickly that the re- 
sult is called reverberation and consid- 
erable money is spent preventing rever- 
beration in a broadcasting studio. Being 
so common, you would scarcely believe 
that echoes are useful and can save time 
and money as well as promote safety at 
Sea. 

Safety at sea was on everybody’s lips 
after the tragic disaster of the Titanic, 
twenty years ago. How could the sea be 


1 Publication approved by the Director of 
the Coast and Geodetic Survey of the U. 8S. 
Department of Commerce. 





SURVEY 


made safer; how could we know when 
icebergs might be near enough to cause 
Many minds turned 


solution of this problem and 


danger? were 
towards a 
one mind, at least, thought of the possi- 
bility of 
from an iceberg by a sound produced in 
water. The experiment actually 
tried by Professor Reginald A. 


receiving a submarine echo 
was 
F'essen- 
and whether he recelv¢ d echoes 
from the. iceberg 
from the record. But k 


getting echoes from the boitom of the 


den, 
seems to be omitted 
did sueceed in 
ocean, which was perhaps more impor- 
tant, for the sea always has a bottom, 
while you can’t find icebergs on every 
little summer’s outing at sea. 

While you get echoes so easily in air 
you will be surprised to know that you 
ean hear them more easily in water, for 
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sound travels better in water than in 
air, travels faster and farther. It passes 
through water so much faster, about 
four and one half times, that it is not 
easy to measure shallow ocean depths by 
the echo method because the time inter- 
val is so short. In water, sound travels 
about 4,800 feet per second and since a 
fathom is six feet the sound will go down 
and back through a depth of 400 fathoms 
in one second, or through a depth of one 
fathom in one four hundredth of a sec- 
ond, which is only two and one half thou- 
sandths of a second. We think of a stop 
watch measuring to a fifth of a second 
as being very fast. It used to be the last 
word in timing horse races, but in this 
day and age, when we hear so much 
about split seconds, it is entirely too long 
even for races! 

Measuring ocean depths is probably as 
old as the art of sailing ships, for Herod- 
otus some four hundred years B. C. men- 
tions putting grease on the bottom of the 
sinker to bring up a sample of the bot- 
tom. No practical improvements were 
made for twenty-three centuries, until 
Lord Kelvin utilized the idea of pressure 
tubes, which was still further improved 
in accuracy by Commander G. T. Rude, 
of the Coast and Geodetic Survey. 
While Fessenden’s method would work 
in deep water, it was cumbersome, re- 
quiring a skilled observer to use head 
phones and listen intently to distinguish 
the difference between echoes and water 
noises, and it was absolutely impossible 
to measure shallow depths with it. Ship 
captains were not interested in it and 
nothing was done commercially. Al- 
though several attempts were made to 
produce something better, Fessenden’s 
model lay practically dormant until 
1922. 

At that time the Submarine Signal 
Company put two of its engineers on the 
problem, R. L. Williams and myself. 
Williams was a mechanical engineer, un- 
familiar with radio, while I had just 
completed experiments on the radio loud 


speaker, now so extensively used 
urally, we attacked the problem 
different lines, he holding to mec 
devices while I tried to tune eve: 
and amplify the weak echoes. 1 
sire to amplify was ridiculed becaus 
was thought impracticable to atte: 
use amplifying tubes on a ship 
under the constant supervision 
wireless operator. Of course am; 
tion helped and proved to be thi 
way to success. On an experimental t: 
on the ship Calamares, the captain 
me if I could measure shallow 
and said, ‘‘ When you can measur 
ten fathoms, you will be doing 
thing!’’ It was not long after that 
I had a visual method worked out 
following manner. 

In one part of the equipment, 
the indicator, there is a small moto: 
a governor which, through a syst 
gears, rotates a black dise four tim 
second. Attached to the back side 
dise is a tiny neon tube, just a sm 
tion of the same as is used in advert 
signs, and when it is illuminated its 
light shines through a slot in the 
but it is lighted only now and ther 
front of the dise is a sheet of glass 
which is painted a circular scale ma 
in fathoms from zero to 100. Every t 
the neon tube passes the zero point of 
scale, an electric current passes thr 
a sounder bolted to the bottom of 
ship and a sound is produced as a s! 


whistle blast, two octaves above middle 


C, like this: (Illustrate by whistling t 
short blasts for two seconds). 01 
these sounds pass into the water; no \ 
is lowered, nothing is dropped, no 
nection with the bottom is made. T 
sounds themselves do the work by b 
reflected from the bottom of the o 
as echoes. 

As the echoes return to the ship t! 


are ‘‘heard’’ by a receiver of submarine 


sounds, or electric ear as it might 
called, and an amplifier using thermio 


tubes, similar to those by which you ar 
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w hearing my voice, increases the loud- 
ness of the echoes so that the electrical 
gy will cause the tiny neon tube to 

ike a single brilliant instantaneous red 
‘ash of light as the tube whirls around 
with the This flash will 
rh the glass, opposite some mark on 


} 
iVUs4 


dise. shine 
the scale, six fathoms, for example, if 
that happens to be the depth of water 
through which the ship is passing. Four 


times @ second the red light flashes at six 
thoms, thus measuring a time interval 
of only fifteen thousandths of a second, 
1 you read the depth as easily as you 
read time on a clock. Now, as the ship 
travels through deeper water, the red 


flashes will occur at later intervals, 


mak- 
ing the indications move along the scale 
to show increasing depths. In going 
from deep water to shallow, of course the 
will follow the back- 
wards just as well as forwards. If the 
depth increases to more than a hundred 
fathoms a handle is turned shifting to a 


red flashes scale 


slower speed and another scale, so that, 
while the indications come less often, the 
depths can be measured to 3,000 fathoms 
or more, nearly 34 miles of water. 

Since the instrument measures fath- 
oms, I named it fathometer, and as such 
the fathometer is now used on hundreds 
of ships measuring fathoms whenever the 
captain wishes. In former days, he 
would have to slow up the ship, if the 
water were shallow, or stop if it were 
deep, while now he presses a button, the 
fathometer starts and after a few read- 
ings to assure himself that he has plenty 
of water he pushes another button. It is 
all finished in a few seconds, even though 
the depth be a thousand fathoms! By 
the method of lowering a wire to mea- 
sure this depth, the ship must be stopped 
at least a half hour, while now it can pro- 
ceed at full speed, twenty to thirty 
knots, and in any kind of weather, day 
or night. With the fathometer right in 
the pilot house, the skipper has no anx- 
iety about the depth. 

In the United States Coast and Geo- 
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detic Survey, we are using fathometers 
on thirteen ships to chart the « 
depths. Since we can run th ships at 
full speed, we can get many more sound 
ings than formerly, not only d ying 
the speed of hydrograpl su 

but getting so many soundings 

can make charts better and faster 
lows r COstS than by the Ss \ 
methods Withas p speed of ten Knots 
and four soundings per s¢ 
depth is obtained about every fou 

So that even s changes in rid s I 
valleys are now ind which might 1 
have b en ho i by old I th 
Every so often our ships are stopped and 
very careful measurements made w 


wire and lead sinker, ¢ 


tures of the water are ta 


an accurate correction on the fathom 
} 


eter, to keep it calibrated as a precision 


instrument. A little grab bucket at the 


end of the wire brings up a sample of the 
bottom. The fathometer can not do tl 
but as one watches the red flashes he ean 
get some idea of the bottom, for 1 
echoes are less regular from a rocky bot 
tom than from a smooth one. 

Since greater details are given in our 
charts, navigators are finding them 


much more useful than just mere road 


maps of directions at sea. The bottom is 
flat for 
and, if a 
ean keep his fathometer running a few 


seldom any considerab area 


navigator is lost in a fog, he 


minutes, mark the 


indications on a piece 


of thin paper and by moving this around 


over the chart, keeping it parallel wit! 
his course, he will find some | on 
which his soundings will agree with thos 
of the chart, locating not only his posi 
tion and direction of travel, but giving 
also his speed. So v id are t Tatil 


ometer indications when steaming 
rapidly changing depths that it is al 
like seeing the bottom rise an 
the hills and valleys by the road side as 
automobile. The 


you ride along in an 


ocean bottom is not 


configuration of the 


unlike that of our land surfaces; some- 
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times changing so rapidly that it almost 


resembles cliffs, palisades and canyons. 
I have measured slopes in the China Sea 
and in the Pacific near San Francisco, 
which have about the same average grade 
as the mountains near the coast, while 
the ocean bed to the east of north Flor- 
ida, while having a gentle slope towards 
Spain, is as flat as the state of Florida 
itself. 

What do you suppose the fish think 
think about all this whistling? Well, by 


watching them, in clear water, w} 
fathometer is first started, they 

frightened and rush away fr 

sound; but after ten or fifteen s 
they get used to it and swim arou 
ship as usual. Dog fish might 

bark at it—who knows? Her 
probably knew about echoes as w 
about grease on the bottom of the s 
but I would like to watch his r 
to a fathometer while sailing the A 
Sea. 


FEEDING THE GROWING POPULATION 


By Dr. WILLIAM CROCKER 


DIRECTOR, BOYCE THOMPSON INSTITUTE FOR PLANT RESEARCH, INC., YONKERS, N. Y. 


In 1798, Malthus, an English econo- 
mist, wrote his famous essay on ‘‘The 
Principle of Population as it Affects the 
Future Improvement of Society.’’ He 
stated that at all times population has 
tended to overrun subsistence and that, 
while subsistence increased in arithmeti- 
eal progression, population increased in 
geometrical ratio. Consequently, there 
could be no permanent amelioration of 
the lot of the lower classes, for while re- 
distribution of wealth might bring them 
plenty for a time, population would 
soon overtake subsistence and they 
would again be kept in check by starva- 
tion or vice, unless checked by self- 
restraint. Malthus put this theory 
forth in part to answer what he believed 
to be two erroneous theories of his day. 
Certain statesmen, like Pitt, held that the 
increase in population was an unqualified 
advantage and socialists were advocat- 
ing redistribution of wealth. 

I do not want to dispute Malthus’ 
theory as a theory. If population were 
to continue to increase with a constant 
and high geometric ratio, some time in 
the future food would limit population. 
I do want to take exception to the Neo- 
Malthusians with their alarmists’ ideas 





of such a disaster being imminent 
spite of these alarmists’ ideas, wi 
more food to-day per population 
we ever had before. To-day it is 1 
question of how to raise enough food | 
our population, but what we shal] 
with the great excess we produce. Als 
never before were there such great 
sibilities of future increases in food pr 
duction. We literally have food to | 
and will continue to have for some tir 
yet, unless we curtail production, and 
a long time yet, unless we curtail thr 
ened increases in production. One 
one third centuries after Malthus’ 
nouncement that population alw 
tends to overrun subsistence, the dictu! 
has been quite reversed, increase in { 
production has overtaken increase 
population, and the possibilities of e1 
mous future increases in food prod 
tion are just beginning to be realized 
Why the present-day reversal in t 


Malthusian conception? It is largely 
due to three changes that have occurred 


since Malthus’ time and that could : 


at that time, be foreseen: (1) The fal! 
in the ratio of population increas 
amongst more highly developed nations; 
(2) invention of farm machinery; and 


T) ~. 
5 ! 
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research in plant and animal 
jences, or agriculture. 
Because of lack of time and the great 
‘mportanee of the second and third 


siti} 


points, the first point must be passed 


S 


over with a few illustrations. At the 
present rate, the populations of Cuba 
and Porto Rico are doubling once in 25 
vears and that of the United States, 
with limited immigration but large 
foreign population, once in 45 or 50 


vears. while France is showing little in- 


+ 


erease in population. The great decline 
in birth rate in the large cities of Ger- 
many and the United States in 1931, as 
c mpared with 1930, shows how eco- 
nomie stress and not man’s power to 
produce food is likely to reduce the 
ratio of increase of population in more 
highly developed countries. Desire of 
ease amongst the middle and upper 
elasses of such nations has a similar 
effect. 

Invention and development of effec- 
tive farm machinery during the last 80 
or 90 years has reduced greatly the 
amount of manual labor necessary for 
producing man’s food, and the resulting 
ease in food production has led to a 
growing surplus. The United States 
and the British Isles have furnished 
most of the inventors in this field. 
Amongst these should be mentioned 
Cyrus Hall MeCormick, inventor of the 
reaper, and John H. Appleby, inventor 
of the twine knotter that made the self- 
binder possible. With the grain sickle, 
it required five men one day to cut and 
bind one acre of wheat. With the 
cradle, two men would accomplish as 
much. With the reaper, one man could 
cut and bind two acres a day. With the 
binder ten acres was a day’s work for 
one man, and finally with the combine 
one man could cut and thresh ten acres 
a day. From the sickle to the self- 
binder man has increased his efficiency 
in harvesting his breadstuffs fifty-fold. 
From the crooked stick to the modern 


gang plows pulled by tractors similar 
advances have been made in breaking 
the soil. A like advance has been mad 
in cultivation of crops from the hand 
hoe to the four-row cultivator drawn by 
a tractor at twice the speed ol 
cultivator. 

These examples are typical of what 
invention of farm machinery has done 
in increasing n°? . labor efficiency in 
food production. In 1870, 90 per cent. 
of the population of the United States 
was on farms; in 1929, 22.9 per cent 
] 


1Cased 


Faria machinery has ré 
thirds of the population of the United 
States for factory production of necessi 
ties, such as clothing and furniture, and 
for the making of luxuries—bathrooms, 
electric refrigerators, automobiles, ete 
Before the invention of farm machinery, 
man used nearly all his time to produce 
his food and other mere necessities, and 
shortage of food and even famine were 
common. Now his granaries are always 
overflowing. 

In 1900, and for some years after- 
wards, nearly all power on the farm and 
for city drayage was horse power, with 
hay and grain as its source. With m 
torization of farm work and city dray 
age, petroleum displaced hay and grain 
as a source of power and released much 
food for direct use by man or for indi 
rect use through dairy, egg and mé 
production. If the horse had all his old 
jobs back in the United States to-day, 
corn and hay would be searee and high- 
priced. Malthus, of course, could not 
foresee this rele: ' w! 
to occur more than a century alter he 
wrote his essay. When man converts 
vegetable materials into anima roo 


l 
materials, such as milk, butter, eggs and 


meats, he incurs a great loss in nutritive 
value and energy. If the direful day 
prophesied by Malthus approaches, man 


ean push back the day of st: 
turning more and more to a vegetable 
diet. 








q 
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Let us turn to the effect of agricul- not merely met and conquered p 
tural research on food production. disease threats to man’s food su ada 
Much of the time of agricultural scien- but they have made marvelous ad\ s| 
tists has been devoted to working out im the knowledge of plant and a Fil 
methods of controlling diseases and nutrition and breeding that add g: mis 
pests of man’s food plants and animals__ to food-producing possibilities. . 
partly due to the fact that ever-increas- In 1840, Liebig, the great G 
ing exchanges of plants and animals’ chemist, put forth his theory of s 
have distributed these diseases and pests tility. This stimulated Sir John L pt 


to all regions of the earth and partly of England, to organize the fi: 

due to the ravages of pests within their most renowned agricultural exp: 

native haunts. The efforts of the scien- station, the Rothamsted Station at 

tists in this direction .ave enabled man penden, England. This tested ar 

merely to hold his own against the rected Liebig’s theories and estal 

detrimental agents to food production. many of the laws of soil fertility. 

Let us consider a few examples. knowledge in nutrition of plants in 
Just prior to 1900 a leafhopper was soil fertility has accumulated rapi 

introduced into Hawaii from the South to the present day and establis 

Sea Islands that threatened to com- firm basis for increased crop yield 

pletely wipe out cane production in the us observe three discoveries on s al 

Hawaiian Islands. Several years of tility and plant nutrition within | 

study and work by entomologists led to present century that have led to 

the introduction from the native home increases in food production. In 

of the leafhopper insect pests that com- northwestern United States it was 

pletely control it. Some years ago a_ covered that the soil was deficie 

disease of cabbage—cabbage yellows— sulphur. By adding sulphur comp 

threatened to wipe out the cabbage in-_ to the soil, alfalfa yields could be ra 

dustry. Dr. L. R. Jones, of Wisconsin, as much as five-fold. The discover 

saw a 20-acre field in which only a few pineapples grown in various soils Ps 

heads were perfect and without disease. Hawaii were starving for iron and that ‘ 

He said, ‘‘These plants are probably the iron had to be fed through the | 

resistant to yellows.’’ He grew seeds as an iron sulphate spray made possi! 

from these, and through many years of the development of the large pineap) 


selection and intensive study now has_ industry of Hawaii. Recently, no 
resistant forms that grow perfectly in ductive peat soils of Holland and | , 
diseased soil. Through extensive, care- United States have been found : 
ful experimentation the cause, manner deficient in copper. By addition of 
of transmission and remedies for Texas per the soils become highly productive ' 
fever of cattle and cholera of hogs have vegetable lands. The great development 


been worked out. These are four of of knowledge in animal nutriti 

many such conquests scientific workers though it came later, is also import 

have waged successfully against pests in increasing production of animal 

and diseases that have threatened man’s _ terials for human foods. 

food supply. The background of scien- Breeding and selection has done m 

tific information and principles estab- to increase food production by plants 
lished in control of diseases and pests and animals. Dr. William Saunders 
insure that future threats to man’s food and his son, Dr. Charles Saunders, 

supply will be handled with even fifteen years of breeding and select 
greater facility. Scientific men have of wheat, produced Marquis wheat, t! ; 
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resent spring wheat of western Can- 
ia This wheat has about six days’ 
that the Red 
displaced. It thereby 
results in an 


shorter growing season 
Fife, which it 
misses fall frosts, 

‘rease in yield of nearly 30 per cent. 


stretching 


which 


lava’s eane-breeding work, 

-a period of more than 20 years, has 
produced the P.O.J. that, 
under identical cultivation methods, 


‘oduce three times as much sugar per 


new 


canes 


as any of the canes entering into 
More than fifteen 
sugar per acre per crop have been pro- 
lnced. With these new canes and with 
improved methods of cultivation now 
known, two small and 
besides growing much other food 


eroSses. tons of 


islands, Cuba 
Java, 
for their people, ean produce with profit 
all the sugar the world can eat at two 
cents a pound at the mills. 
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The extensive and thorough research 
in plant and animal sciences has placed 
in man’s hand tools for an enormous in 
erease in food production. Still mot 
important, it has uncovered many facts 
and established many principles as a 
basis for future discoveries tl may} 
lead to increases in food produ 
dreamed of to-day Besides a s, it 
must be remembered that 1 t s 
with tremendous possib s i rrow 
ing food, have been largely untouched as 
a region for food productior In clos 
ing it may be said that for a long time 
to come man’s problem will 1 be as 
Malthus thought, production of enough 
food for his subsistence, but rather how 


to readjust 
that the population of the 
ean benefit by the 


to produce food and other 


his distribution system so 
whole earth 


reat power man has 


commodities 


SEEING THINGS AT A DISTANCE 


By Commander C. L. GARNER 


ASSISTANT CHIEF, DIVISION OF GEODESY, U. 8S. 


PerHaPs all of you have climbed to the 
top of some high mountain, or, if not, to 
the top of a tall building or monument, 
and from these high places have seen 
objects at distances much farther than 
you thought it possible to see. This 
would be particularly true if you were so 
fortunate as to have fair weather and a 
clear atmosphere at the same time. 
Many of us are denied the experience 
and pleasure of looking out into open 
such as afforded those sailing 
high seas—of viewing the open expanses 
of water from a seaside cottage, or of 
scaling some high mountain—more than 
about once each year or perhaps every 
blue moon. On such occasions it is 
probable that some of these questions 
came to your mind. How far is the 
horizon’—that ship?—that mountain 
peak ?— town or monument? How high 


spaces, 
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must it be in order to be seen that far? 
And, finally, How far after all do our 
eyes reach on this earth of ours? 

The man on reconnaissance for tri- 


io 


angulation, and the triangulator himself, 


must be familiar with these facts and 
the importance they bear to their work 
in order to plan and extend ares of tri- 


the without 
serious interruption or undue expense. 
Triangulation is the means employed by 


all nations of the world for the extension 


angulation about country 


of large scale surveys around their boun- 
daries and across their interiors for the 
eontrol or coordination of 
public and private surveying activities. 


all classes of 


One of the prerequisites in the selection 
of triangulation stations is that each sta- 
tion must see practically all other sta- 
tions adjacent to it in order that the 


observer may later occupy these same 
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points with a theodolite and accurately 
measure the angular values between the 
stations around the horizon. This work 
extends into all sections of the country, 
and in mountainous regions it is natural 
that many of the stations should be on 
high peaks and that many long lines 
between these stations would occur. 
Moreover, in the early days it was essen- 
tial that the work progress across coun- 
try as rapidly as reasonable economy 
would allow, as otherwise our mapping 
program would have proceeded at a 
much slower rate than the snail’s pace 
it now has. 

In the United States the longest line 
over which instrumental observations 
have been made at both ends of the line 
is between Mt. Shasta and Mt. St. 
Helena in California, a distance of 192 
miles. Another long line was between 
Mt. Ellen, Utah, and Uncompahgre 
Peak, Colorado, a distance of 183 miles. 
In both cases the observations were made 
on heliotropes having 12-inch square 
mirrors. 

In the triangulation across the Medi- 
terranean Sea between Spain and Africa, 
the length of the longest line used was 
168 miles, while in the great trigono- 
metric survey of India the longest side of 
any of the main triangles was 63 miles. 
On the other hand, a large number of 
Himalayan peaks were observed from 
occupied triangulation stations of the 
Indian survey and the distances to many 
of these peaks exceeded 200 miles. In 
the latter work the pointings of the in- 
strument were on the visible outlines of 
the peaks against the sky and no obser- 
vations were made from the mountains 
themselves. It is believed that both 
lamps and heliotropes have been used in 
the observations outside of the United 
States. 

With the recent improvement of the 
electrical signal lamp observations for 
the most important triangulation in this 
country are made almost entirely at 


night. This lamp is patterned after ¢ 
automobile headlight, with the except 
that the bulbs have a filament co 
trated as nearly to a point as practi 
and located at the focus of the lens 
idea being to concentrate as much as | 
sible of the reflection in a pen 
light, the bright part of which h 
exceeds an are of two degrees. T! 
is less disturbed at night and ther 
less dust and smoke in it; in fact 
observing conditions are at their best 
the early part of the night, unless j 
section susceptible to nightly fog. Wit 
the electric signal lamp, observat 
were made in 1921 from a station on San 
Francisco Peak to Ord’s Peak and 
Green Mountain, Arizona, distances 
153 and 151 miles, respectively, » 
observations were made on two ot 
lights at distances of over 100 m 
simultaneously with the others. 
these lights could be seen with th 
aided eye throughout the period of 
servations. (The distances given ar 
in statute miles. ) 

Most of the foregoing refers to instru 
mental observations on artificial ob, 
and not to what can be seen with 
unaided eye. On this question ther 
a great amount of confusion and 
some diversity of opinion. Ther: 
numbers of cases on record where ob. 
have allegedly been seen with the nak 
eye much farther than the distan 
quoted. Our Pike’s Peak in Colorad 
is reputed to have been seen at great 
distances by travelers in the prairie s 
tions east of it. Travelers in Tibet c! 
to have seen Mt. Everest from point 
found to be 400 miles distant, and it ha 
been said that from San Francisco Pea! 
in Arizona one can see into six stal 
and over considerably more than half 
the entire state of Arizona. Mathen 
cally, it is impossible to see such g! 
distances as these last few, as the curva- 
ture of the earth alone precludes su 
seeing under ordinary conditions, | 
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we will reserve our doubts somewhat for 
the future, as jt is also well known that 
certain atmospheric conditions do pre- 
sent strange phenomena and we are 
thereby able to see objects which are 
ordinarily considered invisible, as we 
are about to relate. 

An authentic example of this is on 
record. During the summer of 1911, the 
officers of the ship Explorer, 36 hours 
out in the Gulf of Alaska from Dixon 
Entrance to the Shumagin Islands, 
sighted a group of clear-cut snowclad 
peaks to the northeastward. The peaks 
were watched carefully for about 30 
minutes, becoming very sharp and dis- 
tinct and, after examination by compass 
bearings, were identified as the Fair- 
weather Mountains, which were at a dis- 
tance, scaled from the map, of 330 miles. 
The altitude of the highest peak as thus 
seen was measured and found to be seven 
minutes above the horizon. Under ordi- 
nary conditions the earth’s curvature 
would have obscured the mountains at a 
distance of about 150 miles. The vision 
at this long distance can only be ex- 
plained by refraction, which is known 
to be very extreme under certain atmos- 
pherie conditions in that locality. Re- 
fraction is the bending of paths of light 
passing through layers of atmosphere of 
different densities. Its tendency is to 
make the distant object appear too high. 
Thus we see the sun rise before it actu- 
ally does. 

Another 
was experienced by one of the field par- 
ties of the Coast and Geodetic Survey 
engaged in triangulation in southern 
Texas in 1917. When first occupying 
station Towne, which was in the after- 
noon, the observer noted that station 
Peters, some 10 miles distant, was ob- 
scured by a ridge about midway between 
the two stations, though to what extent 
could not be determined. Refraction is 
greater at night than during the day 
and, as had been confidently hoped, the 


ease of unusual refraction 





light on Peters came out at the usual 
time at 
their stations. 


on this station along with the others, but 


which the light-keepers tend 


Observations were begun 


in a short time the brillianey of the light 
fade and 
view, just after the observations had 
It was hoped that the 


| + + 


soon 1t was i0ost vO 


began to 


been completed. 
observations in the opposite direction 
over the line might be made in a similar 
light at all could be 


full days of effort 


manner, but no 
After three 
spent in trying to see this light, it finally 


seen, 
became necessary to raise both the in 
strument at one end of the line and the 
light at the other end 15 feet before 
observations could be made on what even 
then dim light due to its 
grazing the intervening ridge. 
Visibility 
earth’s surface is limited by the curva- 
ture of the earth and the meteorological 
Cur- 


was a V ery 


7 } > 


between points on the 


conditions along the line of vision. 
vature, combined with normal refraction, 
is approximately 5,700 feet at a distance 
of 100 22.900 feet 

and 51,500 feet at 300 miles, and most of 
the long 
have actually 


miles, at 2ZUU mules 


lines over which observations 


been made could be ob- 
served only Dy reason of the high moun- 
tain elevations with low 


It is well known that dust, 


country inter- 
vening. haze, 
smoke and fog greatly obstruct vision, 


+ 


and also that some sections of the coun- 
try are freer from these than others. It 
is erroneously thought by some that one 
least to 


powerful tele- 


can see through these media, at 


some extent, by using 


scopes or binoculars; also that one can 
penetrate distance, and by that means, 
than it is possible to 


A telescope has 


see much farther 
see with the naked eye. 
no such magic power, as any particles 
of matter held in suspension in the air 
are also magnified in proportion to the 
power of the telescope, and under many 
of the extreme conditions such an instru- 
ment is almost useless. It is well known 


among experienced observers that it is 
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nearly always possible to see the outline 
of the land where a signal is located with 
the unaided eye at any time, except at 
night, that it is possible to make obser- 
vations. It is generally true that when 
an object can be seen with a telescope at 
any distance, an object may also be seen 
with the naked eye at the same distance, 
provided the object is large enough. 
The distinction as regards vision with or 
without the aid of a telescope is there- 
fore concerned almost entirely with size. 

A slightly different case, and one of 
very common occurrence, is seeing 
through a boiling atmosphere or one of 
intense heat waves. When this boiling 
is intense or close to the observer, it 
very plainly affects seeing even with the 
naked With the the 
motion of the air is magnified and the 
object under examination may be, under 
extreme distorted as to be 
utterly unintelligible. 

Visibility varies greatly with the local- 
ity and the meteorological conditions 
and is consequently rarely constant over 
any long period. That region in North 
Carolina and Tennessee so appropriately 
named ‘‘The Great Smoky Mountains,’’ 
now set aside as a national park, is a 
region where the average limit to the 
length of sight is believed to be between 
20 and 25 miles. It is very doubtful if 
50-mile lines could be observed for as 
much as 10 per cent. of the time. On 
the other hand, many sections of the 


eye. telescope 


cases, SO 


Middle West have such a 
clear atmosphere that the average 
of visibility is probably between 75 
100 miles, and frequently much n 
than this. The condition of the at 
phere has a great influence on visibil 
which improves as the elevation 
creases. In regions near cities or ind 
trial centers visibility is greatly limit 
by smoke and dust, and near most of 
coast line by fog or vapor. 

Like almost any specialized work 
expert observer develops his power 
understanding and _ interpretation 
what he sees to a fine art. He can 
serve when others see nothing. It is o1 
another form of that old question ‘‘H 
much do we know of what 
One man on the water may view an 4| 
proaching storm, merely interested 
the play of the wind on the water and 
the fanciful patterned waves t 
formed, while another man sees the a; 
proaching storm in relation to its pr 
able intensity, the effect it may have 
his craft and the havoc it may play 
shore. This question of seeing gr 
distances, or in another form, the dis 
tances we can is therefore a ¢ 
stantly varying quantity. With st 
one finds as many diverging view-points 
as with almost any question of 
human mind, since any examination 
the problem must take into considerati 
knowledge and experience, ability to i: 
terpret, and, in faci, the entire indi- 
vidual background. 


constant 


we set 


see, 
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A GEOGRAPHIC STUDY OF COSMIC RAYS 


By Professor ARTHUR H. COMPTON 


THE UNIVE 

IN a recent review of the subject of 
osmie rays, Dr. K. K. Darrow describes 
their study as ‘‘Unique in modern phy- 
sics for the the phe- 
nomena, the delicacy of the observations, 
the adventurous excursions of the ob- 
servers, the subtlety of the analyses, 
and the grandeur of 
These adjectives are aptly chosen. 


minuteness of 


inferences.’’ 
The 
cosmic rays are bringing us some impor- 
tant What this message may 
be, we have not, however, learned. Per- 
haps they are telling us how our world 


} 
ie 


message. 


has evolved, or perhaps they are bring- 
structure of 


ing news of the innermost 
the atomic nucleus. 
Attention both of 


of the publie was called forcibly to the 


scientific men and 


importance of the studies of cosmic rays 
by Professor Millikan’s suggestive the- 
ory of their origin, which he presented 
at the autumn meeting of this academy 
seven years ago. He developed the idea 
that the cosmic rays are produced during 
he formation of atoms in interstellar 
and presented evidence that this 


the 
space, 
is one stage of a eyclic process through 
which the universe is continually pass- 
ing. It will be worth while to dwell for 
a moment upon this theory and to de- 
scribe other hypotheses that have been 
proposed regarding the nature and sig- 
nificance of cosmic rays. 

Millikan based his theory on the as- 
sumption that the cosmic rays are elec- 
tromagnetic radiations, or photons, 
similar in type to x-rays and gamma 
rays, but of shorter wave-length. This 
was a natural assumption, in view of 
the surprisingly great penetrating power 
which the cosmic rays were found to 
_ 7 Address before the National Academy of 
Sciences at Ann Arbor on November 14, 1932. 
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possess. Considering them be pl 

tons, it was p SSIt 1 I 

energy which each individual cos! ray 
must have to give it the penetrating 
power observed in the experiments. On 
the other hand, he ild s u 

the energy liberated by ! pes 

atomic processes. Thus, if ar 
helium is formed by the sudden combina 
tion of four protons and four electrons 
the energy liberated is just that 1 s 
sary to give a photon < penet! ng 
power equal to the least penetrating 
cosmic rays. The protons and electrons 
would presumably occur in interstellar 


space in the form of hydrogen gas. 
Thus Millikan pictured helium as being 
formed by aggregations of hydrogen 


atoms in the intense cold of t space 
between the stars. 


You will recall how Professor Millikan 


made this process of the formation of 
helium out of hydrogen one stage in a 
great cycle. In a similar process it was 
supposed that heavier atoms, such as 
oxygen and iron, were likewise formed 


The 


come 


resulting atoms were supposed to 
together under gravitational! for 

to produce nebulae and stars. These, in 
turn, would radiate their 


form of photons of electromagnetic radi- 


energy in the 


ation. During their passage through 
space it was supposed that in some 
unknown manner the energy of these 
photons would be transformed into ele 


trons and protons, which would be the 


start of a new cycle. 
Immediately following this hypothesis 


of Millikan’s, Sir James Jeans suggested 


the alternative view that these rays re- 
sult from the annihilation, rather than 
from the transformation, of matter 


Jeans noted that if they are photons, 
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most penetrating part of the cosmic rays 
should have just the energy that would 
be liberated by the sudden coalescence 
of the electron and proton in a hydrogen 
atom. That is, whereas Millikan pointed 
out that the least penetrating cosmic 
rays have the energy to be expected from 
the formation of helium atoms out of 
hydrogen, Jeans found that the most 
penetrating cosmic rays correspond to 
the annihilation of hydrogen atoms 
themselves. 

Recently an interesting theory re- 
garding the nature of cosmic rays has 
been proposed by a young French 
physicist, Dauvillier. This is not based 
on the idea of cosmic rays as photons, 
but rather on the conception that they 
are electrons shot toward the earth from 
the sun. This theory is thus somewhat 
similar to that of Stérmer, in which he 
accounts for the aurora borealis as due 
to electrons thus shot toward the earth. 
Dauvillier finds evidence for strong elec- 
tric fields existing in floceculi on the 
surface of the sun, estimated at thou- 
sands of millions of volts. These power- 
ful electric fields, he supposes, serve to 
eject the electrons in all directions, some 
of which would approach the earth. 
Near the earth they would be affected 
by the earth’s magnetic field and cause 
at the same time the auroral displays, 
which are known to be concentrated near 
the earth’s magnetic poles. 

It thus becomes clear that before the 
cosmic significance of these rays can be 
interpreted, it is necessary for us to test 
whether the rays are indeed of the 
nature of photons or of electrons. That 
is, speaking more generally, are they 
electrically neutral particles of radiation 
or some kind of charged particle, such as 
electrons or protons? 


MeETHODs OF DISTINGUISHING BETWEEN 
CHARGED AND UNCHARGED Rays 

Among the most important methods 

of distinguishing whether cosmic rays 


consist of charged or of uncharged 
ticles are the following: 

(1) A study of the absorption of 
cosmic rays. It is possible to eale 
the absorption of electromagnetic r 
tion in various materials on the basi 
a quantum theory. At present th 
satisfactory form of this theory is 
haps that proposed by Kiein and Nis 
some three years ago. Though 
doubtful whether this theory can b 
sidered as a final one, it has been t 
experimentally using short wave-le: 
gamma rays, and has been found 
the experiments reasonably well. T 
is, nevertheless, danger of error 
use of this formula when extrap 
to wave-lengths much shorter tuan 
gamma rays by which it has been test 
Assuming, however, the validity of 
formula, it is possible to ealeulate 
the wave-length must be for a ray of a1 
measured penetrating power. It is 
the basis of such an analysis that M 
kan’s and Jeans’ theories have | 
developed. 

The absorption of high-speed electr 
ean be calculated with a higher degr 
of certainty on the basis of a forn 
developed originally by J. J. Thoms 
and extended to very high energies 
Bohr, Swann and others. According 
this theory, when an electrified parti 
passes through matter with a sp 
closely approximating that of light, its 
energy is spent in giving impulses to t 
electrons past which it moves. T 
effect of these impulses is to produce } 
along the path of the high-speed electr 
Experiments with x-rays have s 
that over a wide range of energies 
the high-speed ionizing particle the w 
required to produce a pair of ions 
mains nearly the same, about 30 elect 
volts. Thus the theories of the abs 
tion of these high-speed electrons can | 
checked by measuring the number 
ions produced along the path of an 
dividual ray. Such measurements 1 
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‘ate that the theory in its present form 


predicts with considerable accuracy the 
rate at which energy is dissipated by 
electrons moving with speeds as great as 
5 x 10° equivalent volts. It is thus pos- 
sible to make a definite estimate of the 
energy of a high-speed electron which 
will have any assumed penetrating 
Pp wer. 

Cosmic rays vary 1n penetrating power 
from the comparatively soft ones found 
nly at high altitudes to the very pene- 
trating rays measured by Regener in the 
deep waters of the Lake Constance. If 
we suppose that the cosmic rays are 
electromagnetic in character, their ener- 
vies should lie between 3x10’ and 
2 x 10° electron volts to give the observed 
penetrations. If, on the other hand, 
these rays are high-speed electrons, their 
penetration corresponds to energies of 
from 2x 10® to 7 x 10*° electron volts. 

Then comes the problem of accounting 
for rays having these tremendous ener- 
gies. The most energetic process that 
has been proposed for the production of 
electromagnetic rays is the sudden 
annihilation of an electron and a proton, 
as in an atom of hydrogen. This process 
releases an energy of about 10° electron 
volts. In order to account for the most 
highly penetrating cosmic rays, then, it 
is supposed either that Regener’s experi- 
ments or Klein and Nishina’s formula 
may be somewhat in error for these very 
penetrating rays, and that the difference 
of a factor of two between the energy 
estimated from the experiments and that 
calculated from the mass of the hydrogen 
atom really represents 
agreement. On the other hand, the dis- 
parity of a factor of seventy between the 
energy liberated by the annihilation of a 
hydrogen atom and that required to give 
an electron so great a penetrating power 
is certainly greater than the possible 
errors involved. This would mean that 
these very penetrating cosmic rays can 


a reasonable 





not be electrons resulting fron 
struction of hydrogen. Those who pr 
pose the high-speed electron 
therefore, look to some other soure ir 
the energy. Thus, as we have seen, 
Dauvillier proposes strong electric fields 
in the surface of the sun. Others have 


suggested large potential differences in 


interstellar spac 


different parts of 


2) There is, however, another aspect 


of the absorption problem which has 
been emphasized by Millikan and by 


If the cosmic rays ¢o1 


Darrow. 
of a homogeneous beam of electromag- 
netic radiation passing perpendicularly 
through the earth’s 
might expect the rays to be 


atmosphere, we 
diminished 
in intensity according to a simple ex- 
ponential law. That such a 
exponential law is not in fact 


simple 
followed 
is obvious from all the experiments that 
have been performed. The difference at 
low altitudes is of the type that might 
incident rays 


OonsIst 


be expected if the 


of a spectrum of radiation of definite 


wave-lengths. There is also the fact to 
be considered that the rays do not strike 
the earth’s surface perpendicularly. 


rT’ - + 
They are, rather, moving in all diré 


tions. 
There is, however, a definite type of 
difference that may occur in the ab 


sorption of photons as compared wit 

the absorption of electrons in the earth’s 
atmosphere. If the rays are olf a purely 
photon type when they strike th 
of the atmosphere, they should produce 
almost no ionization in an ionization 
chamber placed at that point. This is 
because the ions in such a chamber result 
directly from the passage through the 
chamber of high-speed electrons or other 


Such hig! speed elec- 


charged particles. 
trons are produced by photons when the 
photons themselves are absorbed by an 
atom. The usual result of such absorp- 
tion is the ejection from the 


atom of an electron possessing large part 


absorbing 








of the photon’s energy and moving 
usually in nearly the direction of the 
original photon. Thus, only after the 
photons have traversed a layer of air so 
thick that a large portion of their energy 
will have been transformed into the 
high-speed electrons, will it become pos- 
sible to measure the rays by means of an 
ionization chamber. It thus becomes 
apparent that near the surface of the 
atmosphere photons entering the air 
should produce little effect; but as the 
ionization chamber is brought lower 
down into the air, there will be some 
position at which the intensity of ioniza- 
tion will become a maximum. At lower 
altitudes the cosmic rays will have be- 
come so strongly absorbed that the 
ionization will become less, and will from 
there on be reduced in a nearly exponen- 
tial manner as the chamber is brought 
to lower and lower altitudes. 

High-speed electrons, on the other 
hand, produce ions of nearly the same 
number per unit path until they have 
reached nearly the end of their range. 
If we suppose that the rays striking the 
surface of the earth’s atmosphere are 
purely electronic in form, ionization 
should thus be strong at the surface of 
the atmosphere. We should expect the 
current in an ionization chamber to re- 
main approximately constant if the 
chamber should be carried downward 
from the surface of the atmosphere, until 
it reaches such depths that an appre- 
ciable number of the original electrons 
are stopped by absorption in the atmos- 
phere. 

If the rays approaching the earth are 
photons, an ionization chamber should 
accordingly record almost no current 
near the top of the atmosphere. If the 
incident rays are electrons, the current 
in the chamber should approach a 
gradual maximum near the top of the 
atmosphere. It is in the attempt to see 
whether either of these alternatives is in 
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accord with fact that the recent 
altitude mountain and balloon m 
ments have been made. These e 
ments, as we shall see, have sup; 
the incident electron view. 

(3) An experiment which was at 
thought to give decisive evidence 
the cosmic rays consist of electrons 
carried out some three years ag 
Bothe and Kolhorster. We hay 
marked that whatever may be th¢ 
acter of the primary cosmie rays 
ionization currents that are obsery 
our experiments are directly due t 
produced by high-speed electrical 
ticles. It is possible to devise an 
troscope so sensitive that it will r 
to the ionization produced by a s 
such high-speed particle. Such an 
strument is known as an ion ¢ 
Bothe and Kolhorster arranged tw 
counters, one over the other, as indi 
in Fig. 1. 


















































FIG. 1. BOTHE AND KOLHORST 
APPARATUS 
FOR MEASURING THE ABSORPTION OF PAR 
PASSING BETWEEN TUBES Z, AND Z, T! 
THE BLOCK OF GOLD A. 


The two counters were so conn 
that if ions were produced simult 
ously in both chambers, a record 
be produced. No record, however, v 
result frcm ions formed in only o1 
the two chambers. Thus, if a high-s; 
particle should pass directly t 
both chambers it would be recorded 
their instrument. It was found 
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unter was placed over the other, 
| this drawing, frequent coincidences 


observed. If, however, they were 


at an equal distance, but side by 
side. such coincidences were rare. This 
ndicated that the high-speed particles 


were being rect rded were traveling 


Bothe and Kolhorster now placed be- 


, nearly vertical direction. 


n their counters a heavy block of 
d to absorb and, if possible, stop the 
from 
If the particles 


should, of 


oh-speed particles passing 
rough both counters. 
ere thus stopped there 
irse, occur no coincident impulses in 
two chambers. It was found, how- 
r, that a block of gold as thick as four 
still allowed most of the 
particles to pass through. The experi- 


centimeters 


ment has more recently been repeated by 
Rossi, using a block of lead 
‘k, and he still observed a consider- 


30 inches 


fraction of the coincident impulses 

it oceurred with no absorbing screen. 
When the ebsorbing block was placed 
over the upper counter the reduction in 
coincidence counts was almost the same 
as when placed between the two counters. 
This meant that the absorption of the 
high-speed particles passing through the 
two counting chambers was very nearly 
the same as the absorption of the cosmic 
rays which produced the high-speed par- 


} 
+ 


"1eS, 

The most obvious interpretation of this 
experiment was to suppose that the high- 
speed particles that were being counted 

re the cosmic rays themselves. Milli- 

in pointed out, however, that what the 
experiment really showed was that these 
high-speed particles are absorbed at very 
nearly the same rate as are the cosmic 
rays, and he suggested that at very high 
energies the rate of absorptioa of a pho- 
t almost indistinguishable 
from the absorption of the recoil elec- 
trons which it knocks out of the atoms 
A recent de- 


on may be 


+ 


through which it passes. 





talle< study by He isenbe rg s ws W 
ever, t] at 1t 18 Vt ry d ff uit tT I it 
Millikan’s suggestion with t 
absorption of p ns and trons. | 
Millikan’s suggestion were correct, 1 
would mean that an electron v 
same energy as a photon should be ab 
sorbed less rapidly by air. The theor) 
of absorption seem to predict d 
that the electron must always have t 
greater absorption. These experi s 
with the < ntl ( mbers tf S ‘ 
evidence so direct in favor « p 
esis of cosmic rays as electrons 1 & Ss 
possibility must be given careful consid 
eration. 

(4) Perhaps the most direct method 
of distinguishing between charged and 
uncharged particles in motion is to s 


whether they are deflected by a mag 
field. 


ample, it was first shown that cathode 


netic By this 
rays are negatively charg 
the identification of the electron 

Several investi 
to deflect cosmic rays by mé 
Among 


tempts was one by Curtis, In whic 


have attempted 


rators 
magnets. 


studied the coincident 
pair of ion counters when a powerfu 
electromagnet 


was pla *{ d betwer n 


counters. He observed a small but defi- 
nite effect. 
Smith 


Rossi. both of whom all 


Later experiments by M 
and at about the same time DY 
wed the cosmic 


rays to traverse an iron core of the « 


tromagnet, showed no effect. Within tl 
past year Anderson, working with Mil 
likan at Pasadena, has stud l I 
pr duced by cosmic rays 1n l i d 
expansion Chamber 

Fig. 2 (see p. 81) shows a typi 
tograph. There can be seen a 
ot fog droplets marking the tral [i a 
particle which traversed the chambe1 
high speed. The slight curvature is due 
to the action of t powertul mag! 
field in which the chamber was placed 
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Supposing that the particle is moving 
downward, the direction of curvature is 
appropriate to a negatively charged par- 
ticle. 
graphs similar tracks which seem to be 
due to charged particles. 
There is thus an effect produced by a 


There also occur in these photo- 
positively 


magnet on the cosmic rays. 

It is not clear from experiments of 
this kind, whether the trails 
which are being photographed are those 


however, 


of the primary cosmic rays or whether 
they may be secondary electrons pro- 
duced by the primary rays. Thus, we 
have not been able by such experiments 
to determine the nature of the primary 
cosmic rays themselves. 

(5) For studying the original rays, it 
would be necessary to have a magnet so 
large that it would affect the rays before 
they reach the earth’s atmosphere. 
This, however, is exactly what we have 
in the earth itself, which of course acts 
as a huge magnet. With this in mind, 
several investigators have made studies 
of the strength of the cosmic rays at 
different points on the earth in the at- 
tempt to find whether these rays are 
affected by the earth’s magnetic field. 
Theoretical studies by Stormer and 
Epstein have shown that if the cosmic 
rays are electrons shot at the earth in all 
directions from remote space the earth’s 
magnetic field will prevent all the rays 
from striking its surface, except in the 
neighborhood of the magnetic poles. 
Even for initial energies as great as 10° 
electron volts the electrons would strike 
the earth only within some 30° of the 
magnetic poles. Such calculations sug- 
gested that the effect of the earth’s field, 
if any, should be most strongly observed 
in the polar regions. 

Accordingly, Millikan took his cosmic 
ray electroscope from Pasadena _ to 
Churchill on Hudson’s Bay, near the 
north magnetic pole. Bothe and Kol- 
hérster took their counting chamber 


from Hamburg up to Spitzberg 
back. Kerr Grant sent Kenn 
Australia to the Antarctic with a 
ray counting chamber. Corlin tr 
in different parts of Scandinavia, 
the field chang 
intensity. Only one of this first 
of investigators studied the ray n 
This was Clay of Amst: 


earth’s magnetic 


equator. 

On bringing together their resu 
was found that although Clay and 
had both seemed to detect effects 
they considered greater than expe! 
tal error, the other investigators 
to find any detectable differences 
could be ascribed to the earth’s mag 
field. 


Worwup Survey or Cosmic Ray 
Before our theories regarding 
origin and significance of the cosm 
could be developed further, it was 
that we must, if possible, find out 
nature. Though Bothe and Kolhdérst 
double counter experiment had gi 
strong indication that the rays wer 
trical in character, the failure in 
preliminary experiments to find 
definite connection between the ea! 
magnetic field and the intensity 
cosmic rays in different parts 
earth left their nature in doul 
seemed that by far the most sign 
study that could be made of this qu 
would be an extensive survey 
strength of the cosmic rays in diff 
parts of the earth. Some fifteen m 
ago we accordingly undertook su 
survey with the support of the Can 
Institution. Our principal ob) 
were, (1) to obtain as extensive 
mation as possible regarding the dist 
bution of cosmic rays over the eart 
(2) to study the variation in int 
of the cosmic rays with altitudes in 
ferent locations; and (3) to see whet 
there exists any difference between 
cosmic ray radiation in daytime an 
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, studied Alas (‘a ! nd Cole versity, who plan 
u Antarctica. 
2 Dr. E. O. Wollan University o 9) My own branch of the expedit 
Chi } has ade ens nts n Chi has worked in Switzer nd. Colorad 
io, Spitzbergen and Sw rland New Zealand, Australia, Peru, Pan 
Dr. D. la Cour, directo f Danish ico, northern Canada l rthe 
Meteorological Survey, whose pedition is now States. 
rking in nol he n Greenland at the north Accompanying these leaders 
he s niftor mg i ° 
_~ = have been some fifty other cooper 
t Mr Allen Cary search engineer of rae : od ; 
: . ‘ 7 La tanec 
American Telephone and Telegraph Com p 1VSI sts, W 10 have worked inten 
ul ost fated expedition id ensure for periods ol Irom a few days t 
m Mo McKinley, Alask eral months to help in completing 
Professor J. M. Benade, of Punjab survey. <A glance at the world map 
| sit ] S Le4 ‘ oO : : 
; Re ked India, | ~ indicate how these expeditions nay 
| ne hibe 
( Professor S. M. Naude. of the Univer tempted to Cover represcntaci e port 
sity of Cape Town, now rking in South of the earth’s surface. 
Africa Following the lead of earlier iny 
7 Mr. P. G. Ledig, in charge of the Car vators and the theoretical predictior 
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Epstein, the most detailed attentio 
these expeditions was directed to 
north and south magnetie polar reg 
If one knew beforehand the result 

experiment there would be little \ 


¢ + 


~~ % 


. 


“> 





FIG. 4. 


COSMIC RAY APPARATUS AS 


USED IN FIELD MEASUREMENTS 
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ing that experiment. Thus, 


ne this work, had we known 


results would bi 


interesting 


ir the equator, our apportion 


ie varlous 
very different manner 


trips would have 


Tt? 


In a 
lite 


bitLcit 


surements showed very 
riations near the magnetic poles, 
CCS in Thre 


marked differe) 


lal regions. 
Ls 


apparatus used in this surve) 


in Fig. + on page SZ It consists 
pherical steel ionization chamber, 
vith argon gas at thirty atmos 
es pressure, and connected with a 
mann electrometer, which mea 
the ionization current Heavy 
eal shells of lead and copper pr 

ramma 


— 


the ionization chamber from 
vs from loeal sources. For standard 
the measur nts, a capsule con 
ng a small quantity of 
d one meter from the center of 
zation chamber. The gamma rays 
ring the chamber serve as a stand 
the cosmic ravs 


radium is 
the 


relative to which 
be measured at any location. There 
Ways a certain amount of ionization 
to radioactivity in the ionization 
mber itself. For three of the eight 


s of equipment this has been mea 


4 


| by carrying each set into a tunnel 
ere it was shielded by 1,000 feet or 
re of rock. 
In Fig. 5 is shown a group of curves 
presenting the variation of the inten 
of the cosmic rays with altitude as 
have found them in different loca 
IS In this slide has been ineluded 
the data so far reported by our vari 
It will be seen that all 


is expeditions. 

eurves have a similar shape, repre- 
nting rapid increase in intensity with 
ltitude. It will be noticed also, how 
r, that the lowest curves are all taken 
tropical regions and the _ highest 
rves in temperate or polar regions 
wing the shape of the altitude in 


tensity curves, the value at sea-level 





corresponding 
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seem To be 


niorm In equatorial re 
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secondary electrons that may have been 
associated with them will have been re 


moved far above the atmosphere by the 


action of the earth’s magnetie field. We 


should thus have a beam of pure pho 
tons entering the atmosphere As has 
been indieated above, at the surface of 
atmosphere these photons will pro 


duee very little ionization. The ioniza 


on current should rather approach a 
! 


iximum at a depth in the atmosphere 
at which the cosmic rays are about half 
absorbed, and should then gradually 
diminish in intensity as sea-level Is 
approached. Some early sounding bal 
on measurements of Millikan and 
Bowen indicated that such an effeet did 
indeed oeeur, and this was used as evi 
denee for the photon character of the 
ravs. Our high mountain experiments, 
however, confirm the more recent. bal- 
loon experiments as indicating that no 
high altitude maximum, such as these 
early experiments suggested, exists 
This would seem to rule out the possi 
bility that the cosmic rays can be pho 
tons entering the earth’s atmosphere 
from remote distances 

If we suppose, on the other hand, 
that the ecosmie rays are electrons enter 
ing the atmosphere from above, we 
should expect very much the kind of 
intensity altitude eurve that is here 
shown Thus, supposing that the cos- 
mic rays consist of electrons originating 
more than a hundred miles above the 
earth’s surface and going from there in 
all directions, the general characteristics 
of the intensity altitude curve can be 
readily accounted for. 

This view is strongly supported by an 
observation of Pieceard on his reeent bal 
loon flight. He had with him a pair of 
ion eounters so arranged that it was 
possible to distinguish the direction 
from which the ions entered his gon 
dola. He reports that within experi- 
mental error, which was in his ease less 


than 1 per cent., there was no difference 





between the number of rays 


horizontally and th 
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a horizont 
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LANGMUIR, RECIPIENT OF THE NOBEL PRIZE IN CHEMISTRY 


L.ANGMI IR was born in Bh OK 
York, on Janu iry 31. LSS] and 


ated from Columbia Unive 


] 
Th t t » decree t t lu 
Oo With he aegree Oot neTaliil 
orinee! ifter w sper 
rs In postgraduate Work at tl 
Ty ol Grottinge) Takll ‘ 


rree under Nernst HH 


e United States in 1906 


n instructor in chemistry a 
Stevens Institute Pech u 
irs late! nt i the 1 
iboratory of the General Ele 
{ mpany in Schenectady, Nt 


where he is at present associate 

and where his valuable contr! 
Ss To selence and ind IStry “ave 
de During this time he has re 
iny honorary degrees and other 
from universities and scientific 
~ the latest being the Nob 
iwarded in chemistry, for th 


131, by the Swedish Academy ot 


research 
1 an exceedingly wide range of 
ts in physies and chemistry, bot! 
‘al and applied. He is so mu 
in both these seientifie fields, as 
is in their industrial application, 
wanders freely from one to the 
completely ignoring their tra¢ 
boundaries, and one is not sur 


} } 


IS purely scientific work was 
ted by the industrial work wit] 
has been associated, or whethe! 
s been the purely scientific work 
i8 stimulated his applications 
to industry The laboratories 
which he is associated have give) 
imple opportunity to follow his 
s. Nearly every field in which h 
ne research has both scientifie and 
A partial List of 


ibjects which he has most thor 


al significance 


investigated is as follows: sur 
phenomena; chemical reactions at 
low pressures; the production and 
rties of atomic hydrogen; the emis 
f electrons from heated filaments: 
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tungsten and platinum. Recently he has 
succeeded in laying down a single atomic 
layer of oxygen on tungsten and a suc 
ceeding layer of cesium on top of this 
oxygen layer. He has devised methods 
of detecting these films, studying the 
rate at which they are formed and the 
rate at which atoms deposited on a sur 
face diffuse over the surface. To appre 
ciate the difficulties encountered in this 
surface work, one needs to recall that 
the mass of substance required to form 
a monomoleeular film even over a con 
siderable surface is very small, and 
much of this work of Langmuir was 
only possible after devising adequate 
experimental methods. The theoretical 
development has been no less outstand 
ing He has interpreted the experi 
mental data in these fields from the 
standpoint of two-dimensional gases and 
liquids and has applied phase rule con 
siderations to them 

Much of the work that Langmuir him 
self has done, and which is now being 
done in chemical and physical labora 
tories the world over was made possible 
by the invention of a piece of apparatus 
which now appears to us as being ver) 
common and ordinary. High vacua had 
been secured before Langmuir invented 
his mercury pump. Some of the pumps 
known previously up to this time op 
erated upon principles that were at least 
similar to those used by Langmuir, but 
the speed of the pump which he devised 
has been so great that now we secure 
high vacua in our physical laboratories 
with the greatest ease. 

Two sources of emotional motive 
power for pure and scientific research 
are present to a greater or less extent 
in all scientific workers. They are 
prompted by an intense curiosity in re 
gard to the way nature behaves and a 
desire to know the relationships that 
exist between physical phenomena. This 
is the attitude of the pure scientist. On 
the other hand, they also have a desire 
to see the results of their scientifie work 
made useful to the end of eliminating 


want, hard labor and the bringing of a 


high plane of comfort and 
people in genera Langmu 
sponded to both of these im; 
though the Nobel Prize is aw 
ploneer work in pure science: 
of the work of Irving Lanen 
be complete without a ment 
contribution to the applied si 
One of his first problems of 
after he entered the Gener 
laboratories at Schenectady \\ 
newly invented drawn tungste 
lamp, which was then 
type The 


rlass rapidly be 
ened, thus cutting down the 
tion, and 
Langmuir investigated th: 


CHUSeS OT ese detects and 


the deposition of a black 
inside o e glass surfac 
traces of water Vapor in 
the hot filament led to d 

the filament and a de posit 
deposit on the @lass surtace 
overcame these defects by 
bulb first with nitrogen 
greatly improved the life and 


of the lamp, and later, for sp 


of lamps, with argon gas 
sitv of illumination from s 
from the same consumption 
two or more times as great 
be without the improvements 
devised. 

Another of the recent develo) 
applied science to which he 
tributed in an outstanding 
thermionic vacuum tube used 
sively in radio The develo] 


these tubes has been very close 
with his work on surface phe 
applied to the filaments in t! 
to the conduction of electricity 
to which he has contributed in 


ways, and to the securing of 


and satisfactory vacua for th 


tion. A large share of the credit 


perfection of these tubes woes t 


Langmuir. HarRoLp (C 
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